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PREFACE. 



The " Scho ir*s Arithmetic," by the author of the present work, wa3 
first {N^blished in 1801. The great favor with which it was received is 
an evidence that it was adapted to the wants of schools ai the time. 

At a subsequent period the analytic method of instruction was applied 
to arithmetic, with much ingenuity and success, by our late lamented 
countryman, Warren Colburh. This was the great improvement in 
the mcxlem method of teaching arithmetic. The author then yielded to 
the solicitations of numerous friends of education, and prepared a work 
combining the analytic with the synthetic method, which was published 
in 1827, with the title of " Adams' New Arithmetic." 

Few works ever issued from the American press have acquired so 
great popularity as the " New Arithmetic." It is almost the only work 
on arithmetic used in extensive sections of New England. It has been 
re-published in Canada, and adapted to the currency of that province. 
It has been translated into the language of Greece, and pablished in 
that country. It has found its way into every part of the United States. 
In the state of New York, for example, it is the text-book in ninety- 
three of the one hundred and fifty -five academies, which reported to the 
regents of the University^ in 1847. And, let it be remarked, it has se- 
cured tlis extensive circulation solely by its merits. Teachers, super- 
intendents, and committees have adopted it because they have found it 
fitted to its purpose, not because hired agents have made unfair repre- 
sentations of its merits, and, of the defects of other works, seconding 
their arguments by liberal pecuniary offers — a course of, dealing re- 
cently introduced, as unfair as it is injurious to the cause of education. 
The merits of the "New Arithmetic" have sustained it very success- 
fully against such exertions. Instances are indeed known, in which it 
has been thrown out of schools on account of the " liberal ofiers" of those 
interested in other works, but has subsequently been readopted without 
any efforts from its publishers or author. 

The "New Arithmetic" was the pioneer in the field which it has 
occupied. It is not strange, then, that teachers should find defects and 
deficiencies in it which they would desire to see removed^ though they 
might not think that they would be profited by exchangmg it for any 
other work. The repeated calls of such have induced the author to un- 
dertake a revision, in which labor he would present acknowledgments 
to numerous friends for important and valuable suggestions. Mr. J. 
HoMBR Frenph, of Phelps, N. Y., well kiiown as a teacher, has been 
<«ngaged with the author in this revision, and lias rendered important 
aid. Mr. W. B. Bunnbll, also, principal of Yates Aciademy, N. Y., 
formerly principal of an academy m Vermont, has assisted throughout 
the work, having prepared many of the articles. The revision after 
Percentage is mostly his work. 
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IV FSSFACS. 

The characteristics of the "New Arithmetic^'' which have given the 
work so great popularity, are too well known to require any notice here. 
These, it is beiievedi ^lU be found in the new work in an improved 
form. 

'One of the peculiar characteristics of the new work is a more natural 
and philosophical arrangement. After the consideration of simple whole 
numbers, that of simple fractional numbers s^nld evidently be intro- 
duced, since a part of a thin^ needs to be consiHgd quite as frecuently 
as a whole thing. Again : since the money unira* the federal currency 
is divided decimally, Feaeral Money certainly ought not to precede 
Pecimal Fractions. It has been thought best to consider it in connec- 
tion with decimals. Then follow Cknnpound Numbers, both integral 
and fractional, the redactions preceding the other operations, as they 
necessarily must. Percentage is made a general subject, under which 
are embraced many particulars. The articles on Proportion, Alligatioi^ 
and the Progressions will be found well calculated to make pupils thcMr- 
oughly acquainted witii these interesting but difficult subjects. 

Care has been taken to avoid an arbitrary arrangement, whereby the 
processes will be purely mechanical to the learner. If, for instance, all 
the reductions in common fractions precede the other operations, the 
pupil will have occasion to divide one fraction by another long before he 
shall have learned the method of doing it, and must proceed by a rule, 
to himself perfectlv unintelligible. The studied aim has been through 
out the entire woiic to enable the ordinary pupil to understand ever> 
thing as he advances. The author is ^et to be convinced that mentai 
discipline will be promoted, or any desirable end be subserved, by con- 
ducting the pupil through blind, mechanical processes. Just so far as 
he can understand, acd no farther, is there prospect of benefit. No 
good results from presenting things, however excellent in themselveS| 
if they are beyond the comprehension of the learner. 

Those teachers who prefer to examine their classes by questions, will 
find that little will escripe the pnpiFs attention, who shall correctly an- 
swer all those in the present work, while teachers who practise the far 
superior method of recitation by analysis, will find the woric admirably 
adapted to their purpose. 

The examples, it is hoped, will require very full applications ai the 
principles. 

Many antiquated things, which it has been fashionaMe to copy in 
arithmetics, from timi immemorial, have been omitted or improved, 
while new and practical matter has been introduced. A Key to this 
revision is in progress. 

With these remarks, the work is submitted to the candid ezaminatinn 
of the public, by Tm AuToon. 

JTcoie, N. li^ Febmary, 1848. 
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SUGGESTIONS TO TEACHERS. 

Thb writer comp ies with the request of the ye oerable author of " Ad- 
ams' Arithmetic/' to preface the new work wita a few saggesticns to 
nis associates in the work of instruction. Thou|,a he has beni engaged 
for sometime past in assisting to make the w 'rk better fitted to ac- 
complish its design, he is perfectly satisfied that ;mprovement in school 
education is rather to be sought in improved use of the books which we 
now have, than in making better books. Bettej arithmeticians would 
be made by the book as it was before the prese it revision, using it as 
It might be used, than will probably be made in i ost cases with the new 
work, even though the former were very defec ive, the latter perfect. 
Exertion, then, to bring teachers to a higher & andard, will be more 
efiective in improving school education, than' a^y efibrts at improving 
school books can possibly be. It is here where the g :eat improvement must 
be sought. Without the cooperation of competei c teachers, the greatest 
excellences in anv book wiU remain unnoticed, md unimproved. Pu- 
pils will frequently complain that they have nev< r found one that could 
explain some particular thing, of which a full explanation is given in 
the book which they have ever used, and their a Mention only needed to 
have been called to the explanation. 

Then let teachers make themselves, in the lirst place, thoroughly 
acquainted with arithmetic. The idea that they can << study and keep 
ahead of their classes,'' is an absurd one. The/ must have surveyed 
the whole field in order to conduct inquirers ovei any part, or there will 
be liability to ruinous misdirection. Young teac' ers are little aware of 
their deficiencies in knowledge, and still less aware of the injurious 
effects whrch these deficiencies exert upon puf Is, who are often dis- 
gusted with school education, because they are n^ade to see in it so little 
that is meaning. 

In the next place, let ho previous familiarity vith the subject excuse 
teachers from carefully preparing each lesson before meeting their 
classes. Thereby alone will they feel that fresh less of interest, which 
will awaken a kindred interest among their pupils ; and if on any occa- 
. sion they are compelled to omit such preparation, they will discover a 
declining of interest with their classes. Teachers who are obliged to 
have their books open, and watch the page while their classes recite, are 
unfit for their work. 

Pupils should be taught how to study. That, after all, is the great 
object of educating. The facilities for merely acquiring knowledge are 
abundant, if persons know how to improve the m. The members of 
classes will often fail in recitation, not because d ey have not tried, but 
have not known how to get their lesson. They ) eglect trying, because 
they can do so little to advantage. They may read over a statement in 
their book a dozen times, they say, but cannot remember it, -^beeausi 
they do not wtdersUmd it. An hour spent with each pupil individually 
I* 
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VI SUGGESTIONS TO TEACHERS.. 

in questioning him on the meaning of each sentence, which he may 
be required to read, will be of incalculable advantage. 

When pupils shall have been taught how to study, let them be re 
quired to get' their UssonSy and recite them. If the present book is na 
thought by teachers to contain a sufficient description, and a sufficieni 
explanation of everything, let them try to find one that doejs, for if pupils 
present themselves before the blackboard at the time of recitation, with 
the expectation that the teacher is to explain to the class, and help them 
through with what they csmnot go through themselves, they will not 
feel that ihey must have studied themselves ; and the paltry omlizing of 
the teacher will not be listened to, or if heard, will not be uiidersioodf 
or at best, not retained in memory. Pupils may be made to see things 
tor the moment, while no abiding impression will remain on their 
minds. They will often proceed, in such a manner, through a book, 
and, with the mistaken idea that they understand its contents, the evil 
of superficialism may be perpetuated by them, perhaps, as teacheiK. 
Pupils will never have a sufficient understanding of a subject till they 
shall have studied it carefully themselves, and mastered each part by 
Bevei*e personal application. 

Heciiation by analysis will be found more conducive to thorough 
sch(»larship than adherence to any written questions. Let the class, or 
any member of the class, be able to commence at the beginning and go 
through with the entirt; lesson without any sugg^estion irom the teacher, 
^a thing that is perfectly practicable and easily attttinable. Let pupils 
be called on, at the pleasure of the teacher, in any part of the class, to 
go on with the recitation, even to proceed with it in the midst of a sub- 
ject, the topic in no case ever being named by the teacher. They will 
thereby become accustomed to give their attention to the recitation, and 
they will be profited from it, besides securing habits of attention, which 
will be of incalculable value. 

In fine, let arithmetic be studied properly, and more valuable mental 
discipline will be acquired from it, than is often attained from the whole 
course in mathematics usually r.ssigned by college faculties. It is not 
the extent, but the value of acquisitions in mathematics, which ib 
desirable. W. B. B. 
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ARITHMETIC 



NOTATION AND NUMI^KATION. 

T !• A single thing, as a doUar, a horse, a man, Ice., is 
called a unit, or one. One and one more are called two, two 
and one more are called three, and so on. Words expressing 
how many (as one, two, three, &c) are ciUed numbers. 

This way of expressing numbers by v)ords would be very 
slow and tedious in doing business. Hen :e two shorter meth- 
ods have been devised. Of these, one ij> called the Roman^, 
method, by letters 1 thus, I represents oi e ; V, five; X, ten, 
^., as shown in the note at the bottom (f the page. 

The other is called the Arabic method, by certain charac' 
ters, cMed Jigures, This is that in general use. 

♦ In the Roman method, by letters, I represents one; V,JJpc; X, ten; L, 
Afiy; O, one hundred ; D^Jive hundred; and M, one ihmuand. 

As often as any letter is repeated, so many times its value is repeated, un- 
less it be a letter representing a /csa number placed before one reuresenUng a 
greater; then the less number is taken from tne greater ; thus, Iv represents 
Jour; IX, nine, &c., as will be seen in the folio wiug 

One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eiglit 

Nine 

Ten 

Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 

* 10 i» uneo intitead of D to reprawnt five hundred^ and Cor every additkNuJ O an- 
nexed at the right hand, the number is increased ten times. 

t C13 is used to represent one thousand, and for every C and 3 put at each ond, the 
number is increased ten timet. 
I A lino ovM any nunilter increabes Its value one theueand titneB, 



TABIJB. 




I. 


Ninety 


LXXXX. or XC 


n. 


One hundred 


C. 


HI. 


Two hundred 


CO. 


nil. or rv. 


Three hundred 


CCC. 


V. 


Four hundred 


CCCC. 


VI. 


Five hundred 


D. or ID.* 


VII. 


Six hundred 


DC. 


vni. 


Seven hundred 


Dec. 


villi, or IX. 


Eight hundreil 


DCCC. 


X. 


Nine hundred 


DCCCC. 


XX. 


One thousaud 


M. or ClO.t 


XXX. 


Five thousand 


100. or ^.t_ 


XXXX. or XL. 


Ten thousand 


CCIOD. or X. 


L. 


Fifty thousand 


lOOO. _ 


LX. 


Hundred thousand 


CCCIDOO. or C. 


LXX. 


One million 


m. 


LXXX. 


Two million 


m[.' 
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10 NOTATION AND NUMERATION. T2,3. 

In the Arabic method the first nine numbers have each a 
separate character to represent it; thus, 

ITS. A unit, or single ^ ikt . t tu • u 

thing is represented by this I J^^^ l^^^.^Z 

^aracter, • • • • • • • !• figures, because they each 

Two units, by this character, 2. represent some number. 

Three units, by this character, 3. Sometimes, also, they are 

Four units, by th^f character^ 4.' called eligits. 

Five units, by this character, 5. ^^^^ 2. The value of 

Six units, by this character, 6. these figures, as here Bhown, 

Seven units^by this c^racter, 7. l^r^^s^ 

hjght units, by this character, 8. ajngie. 

Nine units, by this character, 9. 

Nine is the largest number which can be expressed by a 
single figure. There is another character, ; it is called a 
cipJiery naughty or nothings because it denqtes the absence of a 
thing. Still it is of frequent use in expressing numbers. 

By these ten characters, variously combined, any number 
may be expressed. 

The unit 1 is but a single one, and in this sense it is called 
a unit of the^r*^ order. All numbers expressed by one fig- 
ure are units of the first order. 

IB" 3. Ten has no appropriate character to represent it, but 
U is considered as forming a unit of a second or higher order 
consisting of te7is. It is represented by the same unit figure 
1 as is a single thing, but it is written at the left hand of a 
cipher ; thus, 10, ten. The fills ihe first place, at the right 
hand, which is the place of imitSy and the 1 the second place 
from the right hand, which is the place of tens. Being put 
in a new place, it has a new value, which is ten times its 
simple value, and this is what is called a local value. 

Questions*—^ 1. What is a single thing called? What Is a 
number? Give some examples. How many ways of expressing num- 
bei*s shorter than writing them out in words? What are they called? 
Wliich is the method in general use ? In the Arabic method, how many 
numbers have each a separate character? 

If 2« How is one represented ? Make the characters to nine. What 
tie these nine chairacters called ? Why ? What is the simple valie of 
figures? What is the largest number which can be represented by a 
single figure? What other character is frequently used? Why is it 
called naught? How many are the Arabic characters? What are 
numbers expressing single things called ? 



Digitized by VjOOQIC 



1f>- 



NOTATION AND NUMERATION. 



u 



One ten is . 
Two tens are 
Three tens " 
Four tens " 
Five tens " 
Six tens " 
Seven tens " 
Eight tens " 
Nine tens " 
One ten, one unit, 
One ten, two units, 



11 

10 ten. 
20 twenty. 
30 thirty. 
40 forty. 

6 
7 
8 
9 
I 
I 



Note, Twenty, thirty, &o., are 
contractions for two tens, three tens, 
&c. 



There may be one, two, 
or more tens, just as there 
are one, two, or more units, 
or single things ; it takes 
ten cents to make one ten- 
cent piece ; just so it takes 
ten single things to make 
one ten. All figures in the 
second place express units 
of the 2d order, that is, 
units of tem. 

One ten and one unit, 11, 
are called eleven^ one ten 
and two units, 12, twelve, 
&;c. In this way the units 
of the Ist order are united 
with the tens, that is, with 
the units of the 2d order, to form the numbers from 10 to 20, 
from 20 to 30, to 40, and so on to 99, which is the largest 
number that can be represented by two figures. 

The weeks in a year are 5 tens and 2 units, (5 of the sec- 
ond order and 2 of the first order now described,) and are 
expressed thus, 52, (fifty-two.) In the sam^^ manner.. express 
on your slate, or on the blackboard, the two orders united, so 
as to form all the numbers from 10 to 99« 

IT 4« Ten tens are called one hundred, which forms a unit 
of a still higher, or 3d order, and is ex- ^- .• j 
pressed by writing two ciphers at the s^g 
right hand of the unit 1, . . . thus, 100 one hundred. 

Note. When theie are no units or tens, we ^00 two hundred, 
write ciphers in their places, which denote the 300 three hundred, 
absence of a thing, (^ 2.) &c. 



Qnestions* — ^ 3« How is ten represented ? What is it considered 
as tbnning ? Consisting of what ? What place does the cipher fill"? 
The one ? Where is unit's place, and where ten*s place, counting from 
the right ? How much is the value of a figure increased bj being removad 
from a lower to a higher place ? In which place does it retain its sim- 
ple value ? l!i ten's place, what is its value called ? What is 1 ten and 
1 unit called 1 1 ten and 2 units ? How are the numbers from 10 to 99 
expressed? Of what is the number fort^r made up? Ans. 4 tens and 
no units. Sixty? What do you unite, to P;rm the number twenty- 
three? thirty-seven? seventy-five? &c. Of what are twenty, thirty, 
&c., contractions ? What is the largest^ and Arhat the leasts number yoa 
can express by jnc figure ? by two figures ? 
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Three hundred sixty-five, the days in a year, are expressed 
thus, 365 ; 3 being in the place of hundreds, 6 in the place 
of tens, and 6 in the place of units. 

After the same manner, the pupil may be required to unite 
the three orders, and express any number from 99 to 999. 

V 9» We have seen that figures have Uoo values, viz., 
Hf'^e and i^al. 

The simple value of a figuie is it^ vahie when staring 
alone ; thus, the simple value of 7 is seven. 

The local value of a figure is its value according to its dis* 
tancefrom the place of units; thus, the local value of 7, in tJie 
number 75, is 7 tens, or seventy, while it§ simple value >s 
seven ; in the number 756, its local value is soven hundrnd. 

Note, From the fact that 10 is 1 mote than 9, it follows, as may 
be found by trial, that the local value of every figure at ibe left ^ 
units, except 9, exceeds a certain number of nines by the simple value 
of the figuire. Take the number 623 ; 2 (tens) is 2 more thun '2 
nines, and 6, (hundreds,) 6 more thaii a ceriiain number of nines. On 
this principle is founded a method of proof in the subsequent ru]e«»> by 
casting out the nines. 

% 9* Ten hundred make one thousand, which is called a 
unit of the next higher, or 4th order, consisting of thausaTulSt 
and is expressed by writing three ciphers at the right hand uf 
the unit 1, giving it a new local value ; thus, 1000, dne thou- 
sand. 

To thousands succeed tens and hundreds of thousands, 
forming units of the 5th and 6th orders. 

Questions. — T 4. What are 10 tens called ? What db they form f 
How many places are required to express hundreds ? How much does 
1 cipher, placed at the right hand of 1, increase it? 2 ciphers? How 
do you express two hundred? dec. What are 4 hundreds, 9 tens^ and 5 
units called? How is one hundred ninety-three expressed? What 
place does the 3 occupy ? the 9 ? the 1 ? How do you express the ab- 
sence of an order? How is the number of days in a year expressed ? 

% 5« How many values have figures ? What are they ? What is 
tlie simple value? local value? What is the value of 5 in 59? Is h 
its simple, or a local value ? Is the value of 8, in 874, simple or local ? 
ofthe7? ofthe4? 

T ©• How do yon express one thousand? seven thousand? A thou- 
sand is a unit of what order ? Hov many thousands are 30 hundreds ? 
What alter thousands, and of what order ? The 6th order is what ? In 
writing nine hundred wd two thousand and nine, where do you place 
ciphers? Why? 
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IT 7. In this table of the six orders now tabmw 
described, you see the unit 1 moving from | 
right to left, and at each removal forming the | | 
unit of a higher order. There are other or- 
ders yet undescribed, to form which the unit 
1 moves onward stiU towards the leil, its value 



I. 



being increased ten timef by each removal. n ^ P S ^ 

Note 1. The Ordinal numbers, Ist, 2d, 3d, &c., 1 1 I | | | 

may be called mdkes of their r«5«pective orders. 8 2 S a a 5 

Note 2. Various Jiead^ngs, }n th^ nnmber j 

546873, the left hand figure 5 expresses 5 units of j q 

the 6th order, or it may be rendered in the next 10 

lower order with the 4, and together they may be » A a a 

read 54 units of the 5th order, (ten thousands,) and 10 

connecting with the 6, they may be read, 546 units 10 

of the 4th order^ or 546000. Hence, units o any 10 

higher order may be rendered in units of any lower f » » f 9 t 

^^^' 9 9 9 9 9 9 

To hundreds of thousands succeed units, tens, and hun 
dreds of millions. 

% 9« To millions succeed billions, trillions, quadrillions, 
quintillions, sextiUions, septiliions, octillions, noniflions, decil- 
lions, undecillions, duodecillions, tredecillions, &c., to each of 
which, as to units, to thousands, and to millions, are assigned 
three places, viz., umts^ tens, hundreds, as in the following ex 
amples : 

Qaestions. — ^ T. How ib the unit 1 of tho Isi order made a unii 
of* the 2d order ? of the 3d order, Ace, to the 6th order ? What may the 
ordinal numbers, 1st, 2d, 3d, &c., be called? 7 units of the 6th order 
are how many units of the 4th order? The teacher will multiply suck 
quiuims. What is the least, and what the largest, number which can 
be expressed by 2 places? 3 places? &c. What after hundreds of ihoii- 
?ands ? Of what order will millions be ? tens of millions ? hundreds of 
millions ? 

11 8. What after millions? How many places are allotted to bil- 
lions? to trillions? flee. Give the names of me orders after trillions. 
In reading hirge numbers, what is frequently done ? Why ? The 1st 
period at the right is the period ef what? the 2d? the3d? the 4th? 
dec. 

2 
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To facilitate the reading of large nilmbers, we may point 
them off into periods of three figures each, as in the 2d exam- 
ple. The names and the order of the periods being known, 
this division enables us to read numbers consisting of many 
figures as easily as we can read those of only three figures. 
Tflius, in looking at the above examples, we find the first pe- 
riod at the left hand to contain one figure only, viz., 3. By 
looking under it, we see that it stands in the 9th period from 
units, which is the period of septillions ; therefore we read it 
3 septillions, and so on, 82 sextillions, 715 quintillions, 203 
quadrillions, 174 trillions, 592 billions, 837 millions, 463 thou- 
sands, 512. 

IT 9. From the foregoing we deduce the following princi- 
ples : — 

Numbers increase from right to left, and decrease from l^ft 
to right, in a ten-fold ratio ; and it is 

A Fundamental Law of the Arabic Notation ; that, 

Qaestions. — ^9. How do aumbers increase ? how decrease, and 
in what proportion ? To what is 1 ten equal ? 1 hundred^ 1 thousand? 
&c. To what are 10 units equal ? 10 hundreds ? &c. ^'hai is a fun- 
damental law of the Arabic notation ? What is notation ? numera- 
tion ? How do you write numbers ? read numbers ? If you were to 
wnte a number containing units, tens, hundreds, and millions, but nc 
thousands, how would you express it ? 
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L Removing any figare one f^ce toivards the left, in- 
creases its value ten times, and 

II. Removing any figure one place towards the right, de- 
creases its value ten times. 

The expressing of numbers as now shown is called Nota^ 
tion. The reading of^any number set down in figures is 
called Numeration. 

To write numbers. -^^^n at the left hand, aaid write in 
their respective places the units of each order mentioned in 
the number. If any of the intermediate orders of units be 
omitted in the number mentioned, supply their respective 
places with ciphers. 

To read numbers. T-VoiTii them oflT into periods of three 
figures each, beginning at the" right hand ; then, beginning at 
the left hand, read each period separately. • 

Let the pupil write (2own and read the following numbers * 

Two million, eighty thousand, seven hundred and five. 
One hundred million, one hundred thousand and one. 
Fifty-two million, sixty thousand, seven hundred and three. 
. One hundred thirty-two billion, twenty-seven nullion. 
Five trillion, sixty billion, twenty-seven million. 
Seven hundred trillion, eighty-six billion, and nine. 
Twenty-six thousand, five hundred and fifty men. 
Two million, four hundred thousand dollars. 
Ninety-four billion, eighty thousand minutes. 
Sixty trillion, nine hundred thousand miles. 
Eighty-four quintillion, seven quadrillion, one hun(hred million 
grains of sand. 

IT lOw Numbers are employed to express quantity. 

Quantity is anything which can be measured. Thus, 
Time is quantity, as we can measure a portion of it by days, 
hours,, &c. Distance is quantity, as it can be measured oy 
miles, rods, &c. 

By the aid of numbers quantities may either be added to- 
gether, or one quantity may be taken from another. 

Arithmetic is the art of making calculations upon quanti- 
ties by means of numbers. 

Questions. — IT 10* Numbers are employed to express what? 
What is quantity? By what is a quantity of grain measured ? a quan- 
tity of cloth ? What is arithmetic ? What is an abstract number ? a 
denominate number? Wha is the unit of a number 1 What is the 
unit value of 8 bushels ? of 16 yards ? of 20 pounds of sugar ? of 3 
quarts of milk ? of 9 dozen of Vuttons ? of 18 tons of hay ? of 16 hogs- 
neads of molasses ( 
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A Tinmber applied to no kind of thing, as 5, 10^ 18^ 36, is 
called an abstract number. 

A number applied to some kind of thing, as 7 horses, 25 
dollars, 250 men, is called a deiumdnaie number. 

The unky or unit value of a number, is one of the kind 
which the number expresses ; thus, the unit of 99 days is 1 " 
day ; the unit of 7 dollars is I dollar ; the unit of 15 acres is 
1 acre. In like manner ^e unit of 9 tens may be said to be 
1 ten ; the unit of 8 hundred to be 1 hundred ; the unit of 6 
thousand to be 1 thousand, &c. , 



ADDITION OF SIMPLE NUMBERS. 

IT 11* 1. James had & peaches, his mother gave him 3 
more ; how many, had he then ? Am. 8. 

Why ? Ans, Because 5 and 3 are 8. 

2. Henry, in one week, got 17 merit marks for perfect les- 
sons, and 6 for good behavior ; how many merit marks did 
he get? Am. Why? 

3. Peter bought a wagon for 36 cents, and sold it so as to 
gain 9 cents ; how many cents did he get for it? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 dollars ; he expended 8 
dollflArs in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

The putting together of two or more numbers, (as in the 
foregoing examples,) so as to make one whole Tmmber, is 
called Addition^ and the whole number is called the Sum^ or 
Amount. 

6. One man owes me 5 dollars, another owes me 6 dol- 
lars, another 8 dollars, another 14 dollars, and another 3 dol- 
lars ; what is the sum due to me ? 

7. What is the amount of 4, 3, 7, 2, 8, and 9 dollars ? 

8. In a certain school, 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole number of scholars f 



Qneitiont. — IT 11* What is addition? What is the answer, or 
number soaght, called ? What is the sign of addition ? What docs it 
show ? How is it sometimes read ? Whence the word o^ks, and what 
is its signification? What is the sign of equality, and what does it 
show ? 
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Signs. — A cross, -)-» one line horizontal and the other per- 
pendicular, is the sign of Addition, It shows that numbers 
with this sign between them are to be added together ; thus, 
4 4- 7 4- 14 4- 16 denote that 4, 7, 14, and 16 are to be 
added together. It is sometimes read plus^ which is a Latin 
word signifying more. 

Two parallel, horizontal lines, &=, are the sign of Equality, 
1% signide? that the number b^ore it is equal to the number 
after it ; thus, 5 -{-3=8 is read 5 and 3 are 8; or, 5 plus 3 
are equail to 8. 

In this maaner let the pupil be instructed to commit the 
following 

ADDITION TABL.B. 



2H 


f-0= 2 


3H 


[-0:^ 3 


2- 


-1= 3 


3- 


-1= 4 


2^ 


-fi«= 4 


3- 


-2= 5 


2- 


-3x= 5 
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-3= 6 
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-4=» 6 
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-4a: 7 


2- 


-6== 7 
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-5= 8 


2- 


-6== 8 


3- 


-6= 9 


2- 


-7= 9 
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-7=10 
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-8=10 


3- 


-8=11 


2- 


-9 = 11 


3- 


-9=13 


6-\ 


hO= 6 


7-\ 


hO= 7 


6- 


-1= 7 
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-1= 8 
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-2= 8 


7- 


-2= 9 


6- 


-3= 9 
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-3=10 


64-4=: 10 
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-4=11 


6H 


h5=H 
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-5=12 
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- 6= 12 


7- 


-6=13 
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-7=13 
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-7 = 14 


6- 


-8=14 
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-8=15 
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-9 = 15 


7- 


-9 = 16 



4- 


1-0= 4 


5H 


1-0= 5 
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-1= 5 
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-1= 6 
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-2= 7 


4- 


-3= 7 
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-4 = 13 
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-6=14 
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■ 6=15 


8- 


-7== 15 


9- 


-7=16 


8- 


-8=16 


9- 


-8=17 


8- 


-9=17 


9 J 


-9 = 1S 



9 = how many ? 

7 = how many ? 
. 3 -j- 2 =s how many ? 
- 4 - - 5 = how many ? 
. - - 4 4- 6 =s how many ? 
. 1 - _ 4- 8 == how many ? 

+ 94-^ = ^<>w many I 
ft 



--0 



2* 
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9-4-24-64-44-65= how many ? 
l.-3--5--7--8=s how many ? 
l--.2--3--4--54-6 = how many ? 
8 . - 9 - - - - 2 - - 4 -4- 6 = ho w many ? 
6-}-24-5-|-0-|-84-3 = how many ? 



IT 12. 



T 19* When the numbers to be added are smaU the ad- 
Jition is readily performed in the mind, and this is called 
menial arithmetic; but it will frequently be more convenient, 
and even necessary, when the numbers are large, to write 
them down before adding them, and this is called written 
arithmetic. 

1. Harry had 43 cents, his father gave him 25 cents more ; 
how many cents had he dien ? 

Solution. — One of these numbers contains 4 tens and 3 units. 
The other number contains 2 tens and 5 units. To unite these two 
numbers together into one, write them down one un- 
43 eentSw der the other, placing the units of one number directly 
25 cents, under units of the other, and the tens of one number 
.^ direcUy under tens of the other, and draw a line un- 

derneath. 



43 cents, 
2^ cents. 



8 

43 cents, 
25 cents, 

Ans, 68 cents. 



Beginning at the column of units, we add each 
column separately ; thus, 5 units and 3 units are 8 
units, which we set down in units' place. 

We then proceed to the column of tens, and say, 
2 tens and 4 tens are 6 tens, or 60, which we set 
down directly under the column in tens' place, and 
the work is done. 

It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -ft 25 = 68. 

Units are written under units, tens under tens, &c. ; be- 
cause none but figures of the same unit valiie -can be added to 
each other ; for 5 units and 3 tens will make neither 8 tens 
nor 8 units, just as 5 cows and 3 sheep will make neither 8 
cows nor 8 sheep. 

Qnestions* — Tf 12. What distinction do you make between men- 
tal and written arithmetic? How do you write numbers for addition? 
Where do you begin to add ? and where do you set the amount ? How 
do you proceed i Why do you write imits under units, tens under tens, 
dec.? 
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2. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dollars ; what was the whole 
amount ? 

Write the numbers as before directed, wiA units undei 
units, tens under tens, &c. 

OPERATION. 

Chaise^ 210 dollars. 

Horse 70 dollars. ^^^ ^ before. The units will be 9, the 

e jji f\ J n ' tens 8, and the hundreds 2 ; that is, S104* 

0000^, y douars. 704.9=8 289. » > 1 

Ajiswer^ 289 doOars, 

After the same manner are performed the following exam- 
ples, in which the amount of no column exceeds nine* 

3. A man had 16 sheep in one pasture, 20 in another pas- 
ture, and 143 in another ; how many sheep had he in the 
Aree pastures \ 15 + 20 -f- 1 43 = how many ? 

4. A man has three farms, one containing 500 acres, an- 
other 213 acres, and another 76 acres ; how many acres in 
the three farms ? 500 + 213 + 76 = how many ? 

5. Bought a farm for 2316 dollars, and afterwards sold it 
so as to gain 550 dollars ; what did I sell the farm for ? 2316 
-j- 550= how many ? 

6. A chair^maker sold, in one week, 30 Windsor chairs, 36 
cottage, 102 fancy, and 21 Grecian chairs ; how many chairs 
did he sell? 30-^36 + 102 + 21 = how many? 

7. A farmer, after selling 600 bushels of wheat to a com- 
mission merchant, 320 to a miPer, and sowing 117 bushels, 
found he had 62 bushels left ; how many bushels had he at 
first ? 500 + 320 + 1 17 + 62 = how many ? 

8. A dairyman carried to market at one time 231 pounds 
of butter, at another time 124, at another 302, at another 20, 
and at another 12 ; how many pounds did he carry in all ? 

Ans, 689 pounds, 

9. A box contains 115 arithmetics, 240 grami^ars, 311 
geographies, 200 reading books, and 133 spelling books ; how 
many books are there in the box ? Ans. 999. 

ITIS. Hitherto the amount of any one column, when 
added up, ha 3 not exceeded 9, and consequently has been ex- 
pressed by a single figure. But •it will frequently happen 
that the amount of a single column will exceed 9, requiring 
two or mjore figures to express it. 

1. There are three bags of money. The first contains 876 



Digitized by VjOOQIC 



20 ADDiTfON OP SIBIPLE NUMBERS H 1^. 

#lollars, the second 653 dollars, the third 426 dollars ; what is 
^he amount contained in all the bags ? 

OPERATION. Solution. — Writing the numbers as 

First bag, 876 doUars. already described, we add the units, and 

Second " 653 " ^^ ^®™ to be 15, equal to 5 units, which 

Third " 49fl " ^® ^^^ ^ ^"^^' P^**^» adding the 1 

A/«/€* '*^^, ^^ ^.^j^ ^j^g ^^g. ^IjJ^jJj i^ing added 

together are 15 tens, equal to 5 tens, to 
1955 " be written in tens' place, and 1 hundred, 

to be added to the hundreds. The hun- 
dreds being added are 19, equal to 9 hundreds, to be written in hun- 
dreds' pla^, and 1 thousand, to be written in thousands' place. 

Ans, 1955 dollars. 
Proof. — We may reverse the order, and, beginning at the top, add 
the figures downwards. If the two results are alike, the work niay 
be supposed to be right, for it is not likely that the same mistake will 
be made twiee, when the figures are added in a different order. 

Note. — Proof by the excess of nines. If the work be right, there 
will be just as many of any snudl number, as 9, with the same le- 
mainder, in the amount, as in the several numbers taken together. 
Hence, 

^ In the upper number, 8 (hundreds) is 8 more than a 
opKRATiOTf. ggj^^ number of nines, (% 5) 7 (tens) is 7 more. 
i Adding the 8 and 7, and the 6 units together, the sum 
«l is 21 =:2 nines and 3 remainder, which we set down at 
^ the right hand, as (he excess of nines in this number. 
I9ii5 'q ^^ ^® same manner, 5 is found to be the excess of nines 
in the second number, and 3 in the tliird number. These 
several excesses being added together, make 1 nine and an excess of 
2, which is the same as the excess of nines in the general amount, 
found in the same manner. This method will detect every mistake, 
except it be 9, or an exact number of nines. 

To find what will be the excess after casting the nines out of any 
number, begin at the lefl hand, and add together the figures which 
express the number ; thus, to cast the nines out of 892, we say 8 
(passing over 9) -|-2 (dropping 9 from the sum) ss 1. 

From the examples and illustrations now given, we derive 
the following 

I. Write the numbers to be added, one under another, plac- 

Questions. — IT 13« If the amount of the column does not exceed 
9, what do you do ? What when it exceeds 9 ? How do you add each 
column ? What do you do wifli the amount of the left column ? For 
what number do you carry ? If the amount of a column be 36, what 
would you set down, and how many would you carry ? On what prin- 
ciple do yon do this? How is addition proved ? why? Bepeat the 
rule for addition. 



876 
653 
426 
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ing units under units, tens under tens, &c., and draw a line 
underneath. 

II. Begin at the unit eolumn, and add together all the fig- 
ures contained in it ; if the amount does not exceed 9, write 
it under the column ; but if it exceed 9, write the units in 
units' place, and carry the tens to the column of tens. 

III. Add each succeeding column in the same manner, and 
set down the whole amount of the last column. 

BXAMPUCS FOR PRACTIClb 

2. 3. 

2863705421061 4367583021463 

3107429315638 17 52 3 4 9713620 

6253034792 6 08 1275306217 

247135 5652174630128 

8673 8703263472013 



4. Add together 587, 9658, 67, 431, 28670, 85, 100000, 
6300, and 1. AmouM, 145799. 

5. What is the amount of 8635, 7, 2194, 16, 7421, 93, 
5063, 135, 2196, 89, and 1225 ? Am. 27074. 

6. A man being asked his age, answered that he left Eng- 
land when he was 12 years old, and that he had afterwards 
spent 5 years in Holland, 17 years in Germany, 9 years in 
France, whence he sailed for the United States in the year 
1827, where he had lived 22 years ; what was his age ? 

Arts, 65 years. 

7. A company contract to build six warehouses ; for the 
first they receive 36850 dolls. ; for the second, 43476 dolls. ; 
for the third, 18964 dolls. ; for the fourth, 62840 dolls. ; for the 
fifth, 71500 dolls.; for the sixth, as much as for the first three ; 
to what do these contracts amount ? Ans. 332920 dollars. 

8. James had 7 marbles, Peter had 4 marbles more than 
James, and John had 5 more than Peter ; how many marbles 
in all? / iln*. 34. 

9. There are seven men ; the first man is worth 67850 dol- 
lars ; the second man is worth 2500 dolls, more than the first 
man ; the third, 3168 dolls, more than the second ; the fourth, 
16973 dolls, more than the third ; the fifth, 40600 dolls, more 
than the fourth ; the sixth, 19888 dolls, more than the fifth ,* 
and the seventh, 49676 dolls, more than the sixth ; how many 
dollars are they all worth ? Am. 784934 dollars. 

10. What is the interval in years between a transaction 
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that happened 275 years ago, and one that will happen 126 
years hence ? Arts, 400 years. 

1 1. What is the amount of 46723, 6742, and 986 dollars ? 

12. A man has three orchards ; in the first there are 14C 
trees that bear apples, and 64 trees that' bear cherries ; in the 
second, 234 trees bear apples, and 73 bear cherries ; in the 
third, 47 trees bear plums, 36 bear pears^ and 25 bear cher- 
ries ; how many trees in all the orchards, and how many of 
each kind? 

Ans. 619 trees ; 374 bear apples ; 162 cherries ; 47 plums; 
and 36 pears. 

13. A gentleman purchased a farm for 7854 dollars ; he 
paid 194 dollars for having it drained and fenced, and 300 
dollars for having a barn built upon it ; how much did it cost 
him, and for how much must he sell it, to gain 273 dollars ? 

. (It cost him 8348 dollars. 
^^- I He must sell it for 8621 dollars. 



IT 14. Review of Numeration and Addition. 

Questions. — What are numbers? What are the methods of 
expressing numbers? What is numeration? notation? fundamental 
law in the Arabic notation ? How does the Arabic differ from the Ro- 
man method? What is understood by units of different orders ? What 
is quantity ? Arithmetic ? What is understood by the simple value of 
figures? the local value? the unit value of a number? Explain the 
difference between an abstract and a denominate number. What ^s 
addition? the rule? proof? For what number do you cairy, and why? 

EXERCISES. 

1. Washington was born in the year of our Lord 1732 ; 
he was 67 years old when he died; in what year did he die? 

Ans. 1799. 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; how long ago is that this current year ? 

3. There are two numbers ; the less is 8671, the difference 
bet^'een the numbers is 597 ; what is the greater number ? 

Ans. 9268. 

4. A man borrowed a sum of money ^nd paid in part 684 
dollars ; the sum left unpaid was 876 dollars ; what was the 
sum borrowed? 

6, There are four numbers ; the first 317* the second 812, 
the third 1350, and the fourth as much as the other three ; 
what is the sum of them all ? Ans. 4958. 

6. A gentleman left his daughter 16 thousand 16 hundred 

% 
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and 16 dollars; he left his son 1800 more than his daughter; 
what was his son's portion, and what was the amount of the 
whole estate ? a S Son's portion, 1&416. 

^^- 1 Whde estate, 37032. 

7. A man, at his death, left his estate to his four ckildren 
who, after paying debts to the amount of 1476 dollars, re- 
ceived 4768 dollars each ; how much was tlie whole estate ? 

Am. 20548. 

8. A man bought four hogs, each weighing 375 pounds ; 
how much did they all weigh ? Am. 1500. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred and 
twenty-four pounds each, the hide seventy-six pounds, and 
the tallow sixty pouhds ; what is the whole weight of the ox ? 

Am. 600. 

10. The imports into the several States in 1842 were as 
follows : Me. 606864 dollars, N. H. 60481, Vt. 209868, Mass. 
17986433, R. I. 323692, Ct. 335707, N. Y. 57875604, N. J. 
145, Pa. 7385858, Del. 3557, Md. 4417078, D. C. 29056, Va. 
316705, N. C. 187404, S. C. 1359465, Ga. 341764, Al. 
363871, La. 8033590, O. 13051, Ky. 17306, Tenn. 5687, 
Mich. 80784, Mo. 31137, Fa. 176980 dollars; what was the 
entire amount? ' -An*. 100162087. 



SUBTRACTION OF SIMPLE NUMBERS. 

IT 10« !• Charles, having 18 cents, bought a book, for * 
which he gave 6 cents ; how many cents had he left ? 

2. John had 12 apples ; he gave 5 of them to his brother ; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he began, 
but when he had done he had only 12; how many did he 
lose ? 

4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but IS ; ho^ 
many dollars did he pay ? that is, take 18 from 50, and how 
aiany would there be left? 

The taking of a less number from a greater (as in the fore- 
going examples) is called Subtraction. -The greater number 
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IT 16 



is called the Minuend, the less number the Subtrahend^ and 
what is left after subtraction is called the Difference^ or Re* 
nuunder. 

7. If the minuend be 8, and the subtrahend 3, what is the 
difTereKce or remainder ? Ans, 5. 

8. If the subtrahend be 4, and die niinuend 16, what is the 
remainder ? 

Sign.-'— A short horizontal line; — , is die sign of subtrac- 
tion. It is usually read minus, which is a Latin word sis^i* 
fying less. It shows that the number after it is to be taken 
from the number before it Thus, 8 — 3 as 5, is read 8 
minus or less 3 is eaual to 5; or, 3 from 8 leaves 6 The 
latter expression is to oe U8edl)y the pupil in committing the 
following 

SUBTRACTIOir TABIJ& 



2 — 2 = 

3 — 2=1 

4 — 2 = 2 

5 — 2 = 3 

6 — 2 = 4 

7 — 2=6 

8 — 2 = 6 

9 — 2 = 7 
10 — 2 = 8 



3—3 = 

4 — 3 = 1 

5 — 3 = 2 



6 — 3 = 3 

7 — 3 = 4 

8 — 3 = 5 

9 — 3 = 6 
10 — 3 = 7 



4-^4 = 

5 — 4=1 

6 — 4 = 2 
7^4 = 3 

8 — 4 = 4 

9 — 4 = 5 
10 — 4=6 



5 — 5 = 

6 — 5=1 

7 — 5 = 2 

8 — 5 = 3 

9 — 5 = 4 
10 — 5 = 5 



6 — 6 = 

7 — 6 = 1 

8 — 6 = 2 

9 — 6 = 3 
10 — 6 = 4 



7 — 7 = 

8 — 7=1 

9 — 7 = 2 
10 — 7 = 3 



8 — 8 = 

9 — 8=1 
10 — 8 = 2 



9 — 9 = 
10 — 9=1 



7 — 3 ass how maiiy ? 

8 — 5= how many? 

9 — 4s=B how many? 
12 — 3= how many? 
13 — 4= how many? 



18 — 7 =s= how many ? 
28 — 7= how many ? 



5 _ / ^ now many f 
28 — 7= how many ? 
22 — 13= how many? 
33 — 5= how many ? 
41 — 15 s= how many ? 



T 10* When the numbers are smallt as in the foregoing 
examples, the taking of a less number from a greater is 
readily done in the mind ; but when the numbers are large, 

Qaestions. — ^ 15. What is sab^raetionf What is the greater 
namber called? the less number? that which is left i^ter subtraction ? 
What is the sign of subtraction ? How is it usually read ? What does 
minus mean ? What does the sign of subtraction show ? 
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the operation is most easily perfonned part at a tjiiie, anil 
therefore it is necessary to write the numbers down before 
performing the operation. 

1. A farmer, having a flock of 237 sheep, lost 114 of them 
by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to be 
taken from 3 tens, and 1 hundred to be taken from 2 hundreds. 
It will therefore be most convenient to write the less number 
under the greater, observing, as in addition, to place unitf. 
under units, tens under tens, &c., thus * 

OPERATION. Solution. — We begin with the 

From 237 the minuend, units, saying, 4 (units) from?, (units,) 
TaAeJUtkesu5trahend. ^^^'serd^woTr^t^^ 

irto r 'J *" units* place. Then proceeding to 

123 the remainder, the next column, we say, 1 (ten) from 
3, (ten8,)'and there remain 2, (tens,) 
which we set down in tens^ place. Proceeding to the next column, 
we say, 1 (hundred) from 2, (hundreds,) and there remains 1, (hun- 
dred,) which we set down in hundreds* place, and the work is done. 
It now appears that the number of sheep lefL was 123 ; that is, 237 
— 114=«123, iln5. V 

NoTB. — We write units under units, tens under tens, &c., that 
those of the same unit value may be Subtracted from each other ; for 
we can no more take 3 tens from 7 units than we can take 3 cows 
from 7 sheep. 

Examples in which each figure in the subtrahend is less than 
the figure above it, 

2. There are two farms ; one is valued at 3750, and the 
other at 1500 dollars ; what is the diflerence in ithe value of 
the two farms ? Ans, 2250. 

3. A man's property is worth 8560 dollars, but he has debts 
to the amount of 3500 dollars ; what will remain after paying 
his debts? . Ans. 5060. 

4. From 746 subtract 435. Rem. 311. 

5. From 4983 subtract 2351. Rem, 2632. 

6. From 658495 subtract 336244. JRcw. 322251. 

7. From 8764292 subtract 7653181. Rem. 1111111. 



Qaestions, — ^ 15. When the numbers are small, how may the 
openition be performed f When they are large, what is move oonve- 
Ateut ? How arc the two numbers to be written ? Where dc you bff^n 
the subtraction I 

3 
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ir 17* 1. James, having 15 cents, bought a pen-knife,, 
for \vhich he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. a difficulty presents itself here ; for w^ cannot 

7 cents, take 7 from 5; bat we can take 7 fiom 16,* tod 

—- > there will remain 8. 
ScenUleft. 

2. A man bought a horse for 85 dollars, and a cow for 27 
dollars ; what did the horse cost him more than the cow ? 

OPERATION. Solution. — The same difficulty presents itself here 

85 as in the last example, that is, the unit figure in the 

27 subtrahend is ^ater than the unit figure in the minu- 

^__ end. To obyiate this difficulty, we may take 1 (ten) 

from the 8 (tens) in the minuend, which will leave 

7 (tens,) and add it to the 5 units, making 15 units, (7 tens -f- 15 

units 3« 85,) thus, 

TBNS. UNITS. " 

7 15 We now take 7 units from 15 units, and 2 tens from 

277 tens, and have 5 tens and 8 units, or 58 remainder ; 

that is 85 — 27 = 58 dollars more for the horse than 

- Q for the cow. 

The operation may be shortened as follows : 
OPERATION. We have 8 tens and 5 units in the minuend, 

Htyrse 85 doUars ^"^^ ^ ^"^ ^"*^ ^ ""^^ "* ^^^ subtrahend. We 
p 97 ^ can now, in the mind, supfxise 1 ten taken from 

vow, £1 ^jjg g ^gjjg^ which would leave 7 tens, and this 

— 1 ten we can suppose joined to the 5 units, 

Dijf. 58 " making 15. We can now take 7 from 15, as 

before, and there will remain 8, which we set 
down. The taking of 1 ten out of 8 tens, and joining it with the 5 
units, is called barrotoing ten. Proceeding to the next higher order, 
or tens, we must consider the upper figure, 8, from which we bor- 
rowed, 1 less, calling it 7 ; then, taking 2 (tens) from 7, f tens,) there 
will remain 5, (tens,) which we set down, making the difference 58 
dollars, Ans, 



Qaettions. — If 17« In subtracting 7 from 15, what difficulty pre-^ 
sents itself? How do you obviate it ? In taking 27 Irom 85, instead of 
taking 7 from 5 what do you take it from ? Whence the 15 ? From 
what do you subtract the 2 tens? Why not from 8 tens instead of 7 
tens? What is this operation called? Explain how the operation is 
pertbrmed in example 3. There is another method, often practised, 
erroneou^ cslled borrofoing ten, — explain the principle on which it is 
done. When we subtract units from units, of what name will the 
ranainder be? tens from tens, what? hundreds from h.mdreds, mhat? 
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NoTi. — It has been usuaJ to perform subtraction, where the figaro 
in the subtrahend is larger than the figure above it, on another prin- 
ciple. If to two unequal numbers the same number be added, the dif- 
ference between them will remain the same. Thus, the difference 
i)(:tween 17 and 8 is 9, and the difference between 27 and 18, each 
being increased by 10, is also 9. Take the last example. 

^" ^g * Adding 10 units to 5 units in the minuend, and ] 

Q p] ten to 2 tens in the subtrahend, we have increased 

both by the same number, and the remainder is not 

g g altered, being 58. 

This method, which has been erroneously called borrowing ten, 
niay be practised by those who prefer, though the former is more 
simple and equally convenient. 

3. From 10000 subtract 9. 

OPERATION. Solution. — In this example we hare units from 

10000 * which to sitbiract 9 units, and going to tens of the 

Q minuend, we have tens, nor hundreds, nor thousands : 

but we have 1 ten thousand from which, borrowing 10 

units, we have 9990, that is, 9 thousands, 9 hundreds 

9991 and 9 tens lefl. Taking 9 units from 10 units, we 

have 1 unit, then no tens in the subtrahend from 9 tens 

in the minuend leave 9 tens, no hundreds from 9 hundreds leave 9 

hundreds, no thousands from 9 thousands leave 9 thousands. 

4. A man borrowed 713 dollars and paid 475 dollars ; how 
much did he then owe ? Ans. 238 dollars. 

5. From 1402003 take 681404, Rem. 720599. 

6. What is the difference between 36070324301 and 280- 
40373315? ilTw. 8029950986. 

7. From 81324036521 take 2546057867. 

Rem. 78777978654. 

IT 18. To PROVE Addition and Subtraction. — Addition 
and subtraction are the reverse of each other. Addition in 
putting together ; subtraction is taking asunder. 

1. A man bought 40 sheep 2. A man sold 18 sheep 

and sold 18 of them ; how and had 22 left ; how many 

many had he left ? had* he at first ? 

40- 18=22 sheep left. 18 -f 22 = 40 sheep at first. 

Aw. Am. 

Hence, subtraction may be proved by addition, and addition 
by subtractiofi. 

To prove subtraction^ add the remainder to the subtrakmd, 
and, if the work is right, the amount will be equal to the 
ndmierid. 
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To prove addition, subtract, successively, from the amount, 
the several numbers which were added to produce it, and, if 
the work is right, there will be no remainder. Thus 7 -(- S 
+ 6 = 21; proof, 21 — 6 = 15, and 15 — 8 = 7, and 7- 
7 = 0. 

Note. — Proof by excess of nines. We may cast out the niues in 
the remainder and subtrahend ; if the excess equals the excess found 
by casting out the nines from the minuend, the work is presumed to 
be right. 

From the remarks and illustrations now given, we deduce 
the following 

RULiE. 

I. Write down the numbers, the less under the greater, 

{)1acing units under units, tens under tens, &c., and draw a 
ine under them. 

II. Beginning with units, take successively each figure in 
the lower number from the figure ocer it, and write the re- 
mainder directly below. 

III. When a figure of the subtrahend exceeds the figure 
of the minuend over it, borrow I from the next left hand 
figure of the minuend ; and add it to this upper figure as 10, 
in which case the left hand figure of the minuend must be 
considered one less. ' 

NoTB. — Or when the lower figure is greater than the one above 
it we may add 10 to the upper figure, and I to the next lower figure. 

* EXAMPLifiS FOR PRACTICE. 

1. If a farm and the buildings on it be valued at 10000, 
and the buildings alone be valued at 4567 dollars, what is the 
value of the land ? Ans, 5433 dollars. 

2. The population of New York in 1830 was 1,918,608; 
in 1840 it was 2,428,921; what was the increase in ten 
years ? Ans. 510,313. 

3. George Washington was bo^n in the year 1732, and 
died in the year 1799 ; to what age did he live ? 

Ans, 67 years. 

4. The Declaration of Independence was published July 
1th, 1776 ; how many years to July 4th the present year ? 

Qaestions. — IT 18« Addition is the reverse of what? Subtrac- 
lion. of what? How will yea show that they are so? How. do y<, 
[noYv subtraction ? How can you prove addition by subtraction? M 
peat tnc rule for subtraction 
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5. The Rocky Mountains, in N. A., are 12,500 feet above 
*he level of the o<5ean, and the Andes, in S. A., are 21,440 
feet ; how many feet higher are the Andes than the Rocky 
iVlountains ? Ans. 8,940 feet. 

Note. — Let the pupil be Tequired to prove the following examples. 

6. What is the difference between 7,648,203 and 928,671 ? 

Ans. 6,719,532. 

7. How much must you add to 358,642 1 j make 1,487,945? 

Am. 1,129,303. 

8. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars ; did he gain or lose by it ? and how 
much? Ans. 1,611 dollars. 

9. From 364,710,825,193 take 2?,940,386,574. 

10. From 831,025,403,270 take 651,308,604,782. 

11. From 127,368,047,216,843 take 978.654,827,352. 



iri9. Review of Subtraction. 

Qnestions. — What is subtraction? What is the rule? Wnai 
is understood by borrowing ten ? Of what is subtraction the reverse ? 
(low is subtraction proved ? How is addition proved by subtraction 

KXERCISSS. 

1. How long from the discovery of America by Columbus 
in 1492, to this present year ? 

2. Supposing a man to have beeu born in the year 1773. 
how old was he in 1847 ? Ans. 74. 

3. Supposing a man to have been 80 years old in the year 
1846, in what year was he born ? An^. 1766. 

4. There are two numbers, whose difference is 8764 ; the 
greater number is 15687 ; I demand the less. Ans. 6923. 

5. What number is that which, taken from 3794, leaves 
865? Ans. 2929. 

6. What number is that to which if you add 789, it will 
become 6350 ? Ans. 6561. 

7. A man possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share ? Avs. 7000 dollars. 

8. FroTi seventeen million take fifty-six thousand, and 
what will remain ' Am. 1^^^44,000, 

3* 
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9. What number, together with these three, viz., ISOU 
2o61, and 3120, wilJ make ten thousand ? Am. 3018. 

10. A man bougli a horse for one hundred and fourteei* 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for the 
horse ? 

11. A man borrows 7 ten dollar bills and 3 one dollar bills 
and pays at one time 4 ten dollar bills and 5 one dollar bills, 
how many ten dollar bills and one dollar hills must he after, 
wards pay to cancel the debt ? 

A7ts. 2 ten doll, bills and 8 one doll. 

12. The greater of two numbers is 24, and the less is 16 ; 
what is their difference ? 

13. The greater of two numbers is 24, and their difference 
8 ; w^hat is the less number ? 

14. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

EXERCISKS IN ADDITION AND SUBTRACTION. 

15. A man carried his produce to market ; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars; he received, in pay, salt to the value of 17 
dollars, 10 dollars* worth of sugar, 5 dollars' worth of molasses, 
and the rest in money ; how much money did he receive ? 

Ans. 80 dollars. 

16. A boy bought a sled for 28 cents, and gave 14 cents to 
have it repaired ; he sold it for 40 cents ; did he gain or lose, 
by the bargain ? and how much ? Arts. He lost 2 cents. 

17. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same pbice at the same time, how far will they be apart 

at the close of the first day ? of the second ? of the 

third ? of the fourth ? Am, To the last, 100 miles. 

18. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate uf 
70 miles a day ; how far are they apart Tuesday night ? 

Ans, 10 miles. 

19. A man, owing 379 dollars, paid at one time 47 dollars 
dt another time 84 dollars, at another time 23 dollars, and a 
another time 143 dollars ; how much did he then owe ? 

A?is. 82 dollars. 

20. Four men bought a lot of land for 482 dollars ; the first 
man paid 274 dollars, the second man 194 dollars less than 
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the first, and die third man 20 dollars less than the pecond 
' how much did the second, the third, and the fourth man pay ? 

( The second paid 80. 
Am. \ The third paid 60. 
( The fourth paid 6a 

21. Four men bought a horse ; the first man paid 21 dol- 
lars, the second 18 dollars, the third 13 dollars, and the fourth 
as much as the other three, wanting 16 dollars ; how much 
did the fourth man pay ? and what did the horse cost ? 

Ans. Fourth man paid — dolls. ; horse cost 88 dolls. 

22. From 1,000,000 take 1, and what remains? (Sec T 17 
Ex, 3,) 



MULTIPLICATION OF SIMPLE NUMBERS. 

IT SO. 1. If one orange costs 6 cents, how many centt 

must I give for 2 oranges ? how many cents for 3 

oranges ? for 4 oranges ? 

2. One bushel of apples cost 20 cents ; how many cents 
must I give for 2 bushels ? for 3 bushels ? 

3. One gallon contains 4 quarts ; how many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4 Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. In one dollar there are one hundred cents ; how many 
cents .in 5 dollars ? 

6. How much will 4 pairs of shoes cost at 2 dollars a pair ? 

7. How much will two pounds of tea cost at 43 cents a 
pound ? 

8. There are 24 hours in one day ; how many hours in 2 
days ? — in 3 days ? in 4 days ? in 7 days ? 

9. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

In this ex^tinple we have 15 cents (the number wnich each 
boy gave the beggar) to be repeated 6 times, (as many times 
as there were boys.) 

When questions occur where (he same number is to be 
repeated several times, the operation may be shortened by a 
rule called Multiplication. 

In multiplication the number to be repeated is called the 
Multiplicand. 

The number which shows hfyta many times the multiplicand 
IB to be repeated, is called the Multiplier, 
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The result, or answer, is called the Product 

The multiplicand and mnltij;^ier taken together are called 

Factors, or producers, because when multiplied together they 

produce the product* 

10. There is an orchard in which are 5 rows of trees, and 
27 trees in each row ; how many trees in the orchard ? 

In the first row, . . . ^ trees. Solutioh.— The whole num- 
" secofid .... 27 •• her of trees will be equal to the 
" third ' ' * ' 27 *• wnount of five 87'» added to- 

" ff '• • • '• ■ s " T>"?' -" "" *",: 

/y*'*> ^' taken five times amounts to 35. 

We write down the five units. 

In the whole orchard, 135 trees, and reserve the three tens ; the 

amount of 2 taken five times is 
10, and the 3, which we reserved, makes 13, which, written* at the 
left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, and that 3 

taken 5 times amounts to 10, it is plain we need write the number 

* 27 but once, and then, setting the multiplier under it, we may say, 

5 times 7 are 35, writing 

Multiplicand, 27 trees m each row. down the 5, and reserving 

Multiplier, . 5 rows. ^^e 3 (tens) as in addition. 

Again, 5 times 2 (tens) are 

Product, . 135 trees, An. '^^^'^^^ ^^J^'ed/S 

13, (tens,) as before. 

From the above example, it appears that multiplication is 
a short way of performing many additions, and it may be. 
defined, — The method of repeating one of tuH) numbers as 
many times as there are units in the other. 

Sign. — Two short lines, crossing each other in the form 
of the letter X, are the sign of tnultiplication. When placed 
between numbers it shows that they are to be multiplied 
together ; thus, 3 X 4 = 12, signifies that 3 times 4 are 
equal to 12, or 4 times 3 are equal to 12 ; and thus, 4 X 2 X 
7 s= 56, signifies that 4 multiplied by 2, and this product by 
7, equals 56. 



Qaestions. — IT 20. When questions occur in which the some 
number is to be repeated iwveral times, how may the operation be short • 
ened? In multiplication, what is the multiplicand? the multiplier? the 
product f What are factors ? Why? What is multiplication ' Plus- 
irate by the two methods of performing the lOih example. How (to 
yi»n define mn Uip|icaui»»? ? What is the sisrn 7 lle)vat the fable 
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Note. — Before any progress can be made in this rule, the foBow 
ing table must be committed perfectly to memory. 



2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 



2 = 

3 = 

5~ 

6 = 

7 = 
8 
9 = 

10 

2X11 = 
2X12 = 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
.3X 
3X10 
3X11 
3x12 



-. 

: 3 

= 6 

: 9 

= 12 
= 15 

:18 

= 21 

:24 

=27 
= 30 
= 33 
= 36 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 



: 

= '4 

: 8 
:12 
:16 
:20 
:24 

= 28 
= 32 
= 36 
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4x10 = 
4X11 = 
4X12 = 



= 40 
= 44 

= 48 



5X 

5X 

5X 

5X 

5X 

5X 

5X 

5X 

5X 

5X 

5X10 

5X11 

5X12 



: 
= 5 
= 10 
= 15 
= 20 
= 25 
= 30 
= 35 

:40 

= 45 

:50 

= 55 
= 60 



6X 

6X 

6X 

6X 

6X 

6X 

6X 

6X 

6X 8 

6X 9 

6X10 

6X11 

6X12 



= 
= 6 
u]2 
= 18 
= 24 
= 30 
= 36 
= 42 
= 48 
= 54 
= 60 
= 66 
= 72 



7X 
7X 
7X 
7X 
7X 
7X 



= 

1 = 

2 = 

3 = 

4 = 
5= 



= 
: 7 
= 14 

:21 

:28 
:35 



X 6 = 
X 7 = 

X s= 

X 9 = 

xio= 

Xll = 
X12 = 



42 

49 
56 
63 
70 
77 
84 



8X = 





SX 1 = 


8 


Sx 2 = 


16 


SX 3 = 


24 


8X 4 = 


32 


Sx 5 = 


40 


Sx 6 = 


48 


8x 7 = 


66 


Sx 8= 


64 


8x 9 = 


S 


8x10 = 


8x11 = 


88 


8X12 = 


96 


9X0 = 





9X 1 = 


9 


9X2 = 


18 


9X 3 = 


27 


9X 4 = 


36 


9X 5 = 


45 


9X 6 = 


54 


9X7 = 


63 


9X 8 = 


72 


9X 9 = 


81 


9X10 = 


90 


9X11 = 


99 


9X12 = 


108 



X = 
X 1 = 
X 2 = 




10 
20 



10 X 


3 = 


30 


10 X 


4 = 


40 


10 X 


5 = 


50 


10 X 


6 = 


60 


10 X 


7 = 


70 


10 X 


8 = 


80 


10 X 


9 = 


90 


10X10 = 


100 


10X11 = 


110 


10X12 = 


120 


11 X 


= 





11 X 


1 = 


11 


11 X 


2= 


22 


iix 


3 = 


33 


11 X 


4 = 


44 


11 X 


5 — 


55 


11 X 


6 = 


66 


11 X 


7 = 


77 


11 X 


8= 


88 


11 X 


9 = 


99 


11X10 = 


110 


11 X 


11 = 


121 


11X12 = 


132 


12 X 


= 





12 X 


1 = 


12 


12 X 


2 = 


24 


12 X 


3 = 


36 


12 X 


4 = 


48 


12 X 


5 = 


60 


12 X 


6 = 


72 


12 X 


7 = 


84 


12 X 


8= 


96 


12 X 


9 = 


108 


12X10 = 


120 


12X11 = 


132 


12 X 12= 


144 
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0X9 = Howmany? 4 X3 X 2 = 24. 

4x6 = how many ? 3x^X5 = how many ? 

8x9=: how many ? 7x1X2=: how many? 

3X7=: how many ? 8x3X2=: how many ? 

5X5 = how many ? 3x2x4x5 = how n.any 



riASRAM oFSliiRSj 


* * 


* # 


# # 


# •* 


# * 


# # 



? 



IT 31* 1. There are on a board, 3 rows of stars, and 1 
<%!\rb in 8 ro»y; how many stars on the board? 

A slight inspection of the diagram will 
show that the number of stars may be 
found by considering that there are either 
3 rows of 4 stars each, (3 times 4 are 12,) 
or 4 rows of 3 stars each, (4 times 3 are 
12;) therefore, we may use either of the 
given numbers lor a multiplier, as best suits our convenience. 
We generally write the numbers as in subtraction, the larger 
uppermost, with units under units, tens under tens, &c. Thus. 

Multiplicand^ 4 stars. 

Multiplier, 3 rows. Note. —4 and 3 are the factors, 

— which produce the product 12. 

Product, 12 stars, Ans, 

This diagram of stars is commended to the particular at- 
tention of the pupil, as it is intended to make use of it here- 
after in illustrating operations in multiplication and also m 
division. 

First, you will notice the terms of the diagram, and their 
application. 

TERMS OF THE DIA'JK.MW. 

( Csmg this term as a representation or 
Stars in a row, ^ bynibol of the multiplicand and one factor 
( of the product. 

Number ofroivs \ ^*^"^^ ^^^^ ^""^"^ *^^ ^ symbol of the muU 
•^ ' \ tiplier and ihe otner factor of the product 

Using this vena as a symbol of the pro- 
duct, for wtien the btars in a row are tak^n 
as many times as Uiere are rows of stays, 
then the product wih be the whole number 
^ of stars contained in tne diagram. 

As the stars in a row symbolize the muliiplicand, it follo^vs 
that the multiplier (number of row^s) in reoiny simply expi ess- 
es the number of times the multiplicand (situs in a row) in to 



Number of stars. 
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be taken. Hence, to multiply by 1, (1 row of stars,) is to take 
the multiplicand (stars in a row) 1 time ; to multiply by 2 
(2 rows,) is to take the multiplicand (stars in a row) 2 times 
to multiply by 3, (3 rows,) is to take the multiplicand (staia 
in a row) 3 times, and so on. 

Illustration. — What cost 7 yards of cloth at 3 dollars a^ 
yard ? (7 rows, 3 stars in a row.) The two numbers as 
given in the question are both denominate; but how are thev 
to be considered in the operation ? The price of 7 yards wifi 
evidently be 7 times the price of 1 yard, that is, 7 times 3 
dollars ; dollars (number of stars) is the thing sought by the 
question ; and hence, 3 dollars being of the same name as the 
thing or answer sought, is the true multiplicand. That num- 
ber which was yards in putting the question, being taken for 
the multiplier, ii^^|is relation is not to be considered yards, 
but times of takin^ne multiplicand ; and hence, in the oper- 
ation, it must always be considered an abstract number. 
For multiplication is a short w||uof performing many ad- 
ditions, and to talk of adding 3 d^[rs to itself? yards times 
is noiisense. But we can repeat 3 dollars as many times as 
1 yard is repeated to make 7 yards. 

There is then a true multiplicsrfid and a true multiplier. 
The true multiplicand is that number which is of the same 
name as the answer sought ; the true multiplier is that num- 
ber which indicates the times the true multiplicand is to be 
repeated, or taken ; but as it respects the operation, it has 
been shown above that we may use either of the given num- 
bers as the multiplier ; that is, the multiplicand and multiplier 
may change places ; still, the j)gduct will always be oi the 
same name as the true multiplicand. 

This application of the terms of the diagram to the terms 
cf the question we shall call symbolizing the question. 

Qnestions. — IT 21« You have in your book a diagram of stars, 
what is the first use made of it ? What is the difference between 4 timej 
7, and 7 times 4 ? Which of the given numbers may be used for the 
multiplier ? What are the terms of the diagram ? Wiat do these terms 
symbolize ? 6 times 7 are 42, — which of these numbers is the multipli- 
eand? the multiplier? the product? and what, in the diagram, is a sym- 
bol of each ? What does the multiplier express ? Show by the diagram 
what it is to multiply by 1, by 2, by 3, Ace. What must the muliipliei 
always be considered ? What do you understand by the true moltipU- 
cand ? by the true multiplier ? What will the product always be ? Give 
an example lo show that you understand thes< principles. What do you 
understand by symbolizing a question ? 
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NoTB. — Let the teacher see to h that these principles aie trdi 

nnderstood by the pupil before he proceeds. 

As the pupil advances, the tcaohpr should, from time to time, refer 
him back to a review of these principles. 

IT 28. 1. What will 84 barrels of flour cost, at 7 dollars 
a barrel ? 

Solution. — The price of 84 barrels will evidently be 84 times the 
price of 1 barrel, 7 stars in one row X by 84, number of rows, 7 dol- 
lars is the true multiplicand, &c. ; bat as it wDl- be more cSnnrenient, 
the moitiplioand and multiplier may change places, and we may 
consider it 7 rows of 84 stars in a row, and multiply the noniber of 
barrels, 84, by the price of 1 barrel, tlms — 

Writing the larger number uppermost, 

OPEKATION. ^ "* subtraction, (^ 16,) and the multi- 

Midiiplicand, 84 P^^®^ ""^®^ ^^^^ ^Qb^ multiplicand, we 

MuJtrnJipr 7 ^?*" ^^ ***® nght«nd and say, 7X4 

miuitpaer, / ^^^^^^^ ^ 28 (units)^ 2 tens and 8 units ; 

r> J /TOO 7 77 we set down the 8 units in units' place, as 

Product^ o88doUs. in^LUtion, and reserving the 2 tens, we 
sa^O< 8 (tens) =» 56 (tens,) and 2 (tens) 
which we reserved, make 58 (tens,) or five hundred and 8 tens, which 
we set down at the left of the 8 units, and the whole make 58o dol- 
lars, the cost of 84 barrels 4>f ^our, at 7 dollars a barrel. Arts, 

2. A merchant bought 273 hats, (stars in a row,) at 8 dol- 
lars each, (number of rows ;) what did they cost (number of 
stars) ? ,^ Ans. 2184 dollars. 

3. How many inches are there in 253 feet, (stars in a 
row,) every foot being 12 inches (number of rows) ? 

^^^^vS°^' Solution. — T|a product of 12, with each of the 

^V^ significant figure^R digits, having been committed to 

12 memory from the multiplication t2d>le, it is just as easy 

to multiply by 12 as by a single figure. Thus, 12 

Ans. 3036 times 3 are 36, &c. 

4. What will 476 barrels of fish cost, at 11 dollars a bar- 
rel ? Ans. 5236 dollars. 

From these examples we deduce the following 

Qaestions* — IT 32* How will you explain the first example? 
When you multiply units by units, what is your product ? Wh^n ti.Mis 
by units, what ? How can you maU*.ply by 12 ? How do you write 
down numbers for multiplication ? liow do you perform multiplication 
when the multiplier docs not exceed 12 ? 
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M0UD. 

I. To set doton numbers far ntultiplication. Write down 
the multiplicand, under which write the multiplier, setting 
units under units, tens under tens, &c. 

II. To perform multiplication when the multiplier does not 
exceed 12. Begin at the right hand, and multiply each figure 
in the multiplicand by the multiplier, setting down and car- 
rying as in addition. 

EXAMPU&S FOR PRACTICE 

5. A farmer sold 29 bags of wheat, each bag containing 3 
bushels ; how many bushels did he sell ? 29 X 3 = how 
many? 

6. A farmer, who had two farms, raised 361 bushels of 
wheat on one, and 5 times as much on the other ; how many 
bushels did he rai# on both ? Am. 2166 bushels. 

7. A miller sold 42 loads of flour, each load containing 9 
barrels, at 7 dollars a barref; how many barrels of flour did 
he sell, and what did the whole cost ? 

Am. He sold barrels ; cost, 2646 'dollars. 

IT 23. 1. A piece of valuable land, containing 33 acres, 
(number of rows,) was sold for 246 dollars an acre, (stars in a 
row ;) what did the whole cost ? 

Note I. — When the multiplier exceeds 12, it is more conTenient 
to multiply by eaeh figure separately : -* 

FIRST OPERATION. SOLUTION. — In 

Multiplicand, 24Jd dollars, price of \ acre. *hi» example, the 

MuUiplier, ^ numher of acres. multiplier consiste 

'^ '' of 3 tens and 3 

Istvroduct, 708 dollars, price of 2 acres. Spl5ng^b5^''th"°3 
units, gives us 738 dollars, the price of 3 acres. 

Having found the price of 3 acres, our next step is to get 
the price of 30 acres. 

SECOND OPERATION. To do this, we multiply by the 

246 dollars, price of 1 acre. 3 tens, (thirty,) and write the 

33 number of acres. first figure of the product (8) in 

•' tens^ place, that is, dtreclly under 

738 dollars, price of 2 acres. the figure by which wo multiply. 
738 (tern) price of 30 acres. *'or the price of 30 acres being 

^ ./ jQ ^j^Q^ Ihe price of 3 a^^res, it 

46II8 dollars, price of 23 acres, will consist of the same figures, 

each being removaii 1 nlare to 
wards the led, by which its value is increased 10 umes. Then add 
4 
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ins: together the price of 3 aeret, uttd the prioe of 30 acres, we have 
the price of 33 acres. 

Note. — The corrrxjtneis of the above irperation results from the 
fact that when units (Ist order) are multi{>lied by units, (let order,) 
the product is units, Ist order. ' Tens '(2d order) X units, (1st order,) 
the product is units of the 2d order. Hundreds (3d order) X teas. 
(2d order,) the product is units of the 4th order. 

And universally, — 

If a figure of any order be multiplied by some figure of an- 
other order, the product will be units of that order indicated 
by the sum of their indices, mintcs 1. Thus, 7 of the 5th 
order, (70000,) multiplied by 4 of the 3d order, (400,) their 
mdices being 5 -|- 3 = 8, and 8 — 1 = 7, their product will 
be 28 units of the 7th order, that is, 28 millions. 

2. How many yards in 23 pieces of broadcloth, each piece 
containing 67 yards ? 

OPERATION. Solution. — Multiplying 67 yards 

67 yavds in each piece. ^Y 3, we get 201 yards in 3 pieces ; and 

23 number of pieces. multiplying 67 by 2 tens, we get 134 

-^ ^ tens, = 1340 yards in 20 pieces. Add 

201 yards in 3 pieces, the two products together, and we get 

134 " " 20 pieces. 1^^ yards (No. of stars) in 23 pieces. 

- Arts. 1540 yards. 

1541 " " 2S pieces. 

Hence, — To perform multiplication when the multiplier 
exceeds 12,— 

RUL.B. 

I. Multiply the multiplicand by each figure in the multi- 
plier separately, first by the units, then by the tens, &c., re- 
membering always to place the first figure of each product 
directly under its multiplier. 

II. Having multiplied in this manner by each figure in the 
multiplier, add these several products together, and their sum 
will be the answer. 

Pro)f. — Take the multiplicand for the multiplier, and the multi- 
plier for the multi{)licand, and if the product be the same as at first, 
the work may be supposed to be right. 

QoeBtions, — IT 23. How do you niuitiply when the multiplier 
exceeds 12 1 Where do you write the first figure of each product f 
Why ? What do you do with the several products ? Repeat the rule 
What is ihe method of proof? A figure of any one order multiplied by 
some figure of another order, the product will be what ? 
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EXAMPLES FOB. PRACTICB. 

3. There are 320 rods in a mile ; how many rotis are 
there in 57 miles ? 320 X 57 = how many ? 

4. It is 436 miles from Boston to the city of Washington ; 
how many rods is it ? 

5. What will 784 chests of tea cost, at 69 dollars a chest? 
784 X 69= how many? ' 

6. If 1851 men receive 758 dollars apiece, how many dol- 
lars will they all receive ? Ans. 1403058 dolkrs. 

Note. — Proof by the excess ofrAnes, Casting out the nines in the 
multiplicand, we have an excess of 6, which we write be 
1851 fore the sign of multiplication. Also, we find the excess 
758 in the multiplier to be 2, which we writ€ after the sign 

■ The product of the nines cast out from each factor will be 

1403058 an exact number of nines, since every nine multiplied by 

nine produces an exact number of nines. Hence, if there 

PROOF, is an excess of nines in the entire product, it must be from 

3 an excess in the prodnct of the excesses, 6 and 3, found 

6X2 in the factors. Multiplying 6 by 2, and casting out nine 

3 from the product, we write the excess, 3, over the sign ; 

and Casting out the nines from the product of the factors, 

wo find the excess will be the same number 3, which we write under 

the sign, and presume that the work is right. 

7.f There are 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate ? 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans. 61320 miles in 1 year. 

8. A merchant bought 13 pieces of cloth, each piece con- 
taining 28 yards, at 6 dollars a yard ; how many yards were 
there, and what was the whole cost ? 

Ans. to the last, 2184 dollars. 
9. Multiply 37864 by 235. ProducU 8898040. 

10. " 29831 " 952. " 28399112. 

11. " 93956 " 8704. " 817793024. 

12. The factors of a certain number are 25 and 87 ; what 
IS the number? Ans. 2175. 

13. A hatter sold 15 cases of hats, each containing 24 hats 
worth 8 dollars apiece ; how many hats did he sell, and to 
how many dollars did they amount ? 

Ans. to the last, 2880 dollars. 

14. A grazier sold 23 head of cattle every year for 6 years, 
at an average price of 17 dollars a head ; how many head of 
cattle did he sell, to how much did they amount each year, 
and to how much did they amount in 6 years ? 

Ans. to the last, 2346 dollars. 
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Contractions in Multiplication. 

IT 84. I. When ike multiplier is a composite number. 

Any number which can be produced by multiplying tv/o or 
more numbers together, is called a Composite number, and 

The numbers which are multiplied together to produce it 
are called its Component parts, or Factors ; thus, 15 can be 
produced by multiplying together 3 and 5, and is, therefore, a 
composite number, and the numbers 3 and 5 are its compo- 
nent parts. 

So, also, 24 is a composite number. Its component parts 
may be 2 and 12, (2 X 12 = 24,) or 3 and 8, (3 X 8 = 24.) 
or 4 and 6, (4 x 6 = 24,) or 2, 3, and 4, (2 X 3 X 4 = 24,1 
or 2, 2, 2, 3, (2 X 2 X 2 X 3 = 24.) 

1. What will 18 yards of cloth cost, at 4 dollars a yard ? 
3 X 6 = 18. It follows, therefore, that 3 and 6 are compo- 
nent parts of 18. 

OPERATION. Solution. — If 1 yard cost 4 dol- 

4 dollars^ cost of 1 yard, l^^s, 3 yards will cost 3 times 4 dol- 

3 yards ^^^^» = 12 dollars ; and, if 3 yards 

— ^ * cost 12 dollars, 18 yards (3X6=» 
12 dollars^ cost of 2 yards. 18) will cost 6 times as much as 3 

6 (3 X 6 =) 18 yards, yards, that is, 6 times 12 dollars »» 

— 72 dollars. Hence, 
72 dollars, cost of 18 yards. 

To perform multiplication when the multiplier exceeds 12, 
and is a composite number, — 

RULE. 

I. Separate the multiplier into two or more component 
parts, or factors. 

II. Multiply the multiplicand by one of the component 
parts, and the product thus obtained by the other, and so on, 
if the component parts be more than two, till you have multi- 
plied by each one of them. The last product will be the 
product required. 

Questions. — ^ 24. What is a composite number? What are the 
component parts, or factors? Why is 15 a composite number? How 
matny factors may a composite number have? Is 11 a composite num- 
ber? Why not? Explain the 1st example. How do you multiply by 
a composite number? Does it matter by which factor you multiply 
first ? Have you performed the 3 operations, (Ex. 2,) and compared their 
products? 
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SXAMPIiBS FOR PRACTICB. 

2 What will 136, tons of potash cost, at 96 dollars per 
ton? 

Let the pupil make 3 operations, and multiply, 1st, by 12 
and 8 ; 2dly, by 4, 4, and 6 ; 3dly, by 96, and compare the 
operations ; he will find the results to be the same in each 
<*ase. Atis, 13056 dollars. 

3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each; how 
much will they all receive? 

8 X 7 X 2 = 112. Ans. 38304 dollars. 

4. How many acres of land in 48 farms, each containing 
367 acres ? * Am. 17616 acres. 

5. Supposing 168 persons to be employed in a woollen 
factorjs at an average price of 274 dollars each per year ; how 
much will they all receive ?, 

8x7x3 = 168. Ans, 46,032 dollars. 

6. Multiply 853 by 56. Product, 47,768. 

7. " 18109 " 35. « 633,815. 
a " 1947271 " 81. " 157,728,951. 

IT 25. II. When the multiplier is 10, 100, 1000, ^-c. 

1. What will 10 acres of land cost, at 25 dollars per acre ? 

Solution. — The price of 10 acres will be 10 times the price of 1 
acre, or 10 times 25 dollars. 

Now if we annex a cipher to 
^^ ^ „ OPERATION. 25^ t^g 5 „„it3 ^^ ^gde 5 tens, 

2o dollars, price of 1 acre. and the 2 tens are made 2 hun- 

250 dollars, price of 10 acres, dreds. Each figure, then, is in- 
creased ten-fold, and consequently 
the whole number is mnltiplied by 10. 

It is also evident that if 2 cipher were annexed to 25, the 5 units 
would be made 5 hundreds, and 2 tens would be made 2 thousands, 
eai;h figure being increased a hundred fold, or multiplied by 100. If 
3 ciphers were annexed, each figure would be multiplied by 1000, &c. 
Hence, 

When the rmdtipUer is 10, 100, 1000, or 1, with any num- 
'her of ciphers annexed, — 

RULE. 

Annex as many ciphers to the multiplicand as there are 

Qnestionn. — % 25* Huw are the figures of a number afiected, by 
phicng one cipher at, the nghi hand? two ciphers? three ciphers* 5cc. 
How. then, do v >u muh'ply by I, with any number of ciphers annexed? 
I* 



Digitized by LjOOQIC 



4S MULTIPLICATION OF SIBIPLfi NUHBERa %2^ 

ciphers in the multiplier, and the multiplicand, so increased 
will be the product required. 

EXAMPLES FOR PRACTICE. 

2. What will 76 barrels of flour cost, at 10 dollars a bar 
rel ? Ans. 760 dollars. 

3. If 100 men receiye 126 dollars each, how many dollars 
will they all receive ? Am, 12600 dollars. 

4. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? Am. 312000 dollars. 

5. Multiply 5682 by 10000. 

6. " 82134 " 100000. 

V 36. III. - When there are ciphers on the right hand oj 
the multiplicand, multiplier j either or both, 

1. What will 40 acres of land^cost, at 27 dollars per acre? 

OPERATION. ' Solution. — The price of 4fl 

27 dollars, price of 1 acre. ^^^ ^i^l be 40 tiroes the price 
^ of 1 acre. But 40 being a cora- 

^____ posite number, (4X10 = 40,) 

tr^ 1 tt ' ^» we multiply by 4, one compo- 

.108 dMirs, price of Nacres. ^ent part, to get the price of 4 
1080 dollars, price ofAO acres, acres, and then to multiply the 

price of 4 acres by 10, the other 
component part, we annex a cipher to get the price of 40 acres. 

2. What will 200 acres of land cost, at 400 dollars an 
acre ? 

FIRST OPERATION. SOLUTION. — The 200 Rcres 

400 dollarsy price of 1 acre» will cost 200 times the price 

200 <^f 1 ^^^' We see in the op- 

eration that the product is 8 

000 with 4 ciphers at the right 

000 hand, the same number as in 

800 the multiplicand and multi- 

plier counted together. We 

SOOQO doilarsj price of 200 acres, may then shorten the operar 

tion, as follows : — 
SECOND OPERATION. Multiplying the significant figures together 
400 we place their product, 8, under the 2. Theu 

200 ^® annex to this product 4 ciphers, the num- 

ber in both factors. Hence, 

80000 

To perform multiplication when there arc ciphers on the 
right hand of either, or both the factors,— ' 
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RULE. 

I. Set the significant figures under each other, placing tl)e 
ciphers at the right hand. 

II. Multiply the significant figures together. 

III. Annex as many ciphers to the product o*" there are^n ' 
the right band of both the factors. 

GXAMPLBS FOR PRACTICED 

3. If 1300 men receive 460 dollars apiece, how many dol- 
lars will they all receive ? Atu. 598000 dollars. 

4. It takes 200 shingles to lay 1 course on the roof of a 
barn, and there are 60 courses on each of the two sides ; how 
many shingles will it take to cover the bam ? 

Arts. 24000. 

5. A certain storehouse contains 30 bins for storing wheat, 
and each bin will hold 400 bushels ; how many bushels of 
wheat can be stored in it ? Ans. 12000 bushels. 

IT 97. IV. When there are ciphers bettucen the significant 
figures of the multiplier, 

1. Wliat is the product of 378, muhiplied by 204? 

FIRST OPERATION. Multiplying by a cipher second operation. 

378 produces nothing. There- 378 

204 f<^r®i hi the multiplication, 204 

we may omit the cipher, 

and multiply by the sig- 1512 

nificant figures only, as in 756 

the second operation. 

Hence, to perform mul- 77112 

77112 tiplication, 

When there are cip^ters between the significant figures of 
the multiplier f — 

RULB. 

Omit the ciphers, and multiply by the significant figures 
only, remembering to place the 1st figure of each product 
directly under its multiplier. . 

Questions. — ^ 26* How do you set down numbers for muJtipli- 
cation, when there are ciphers on the right hand of thi multiplicand, 
multiplier, either or both ? How do you multiply i How many ciphers 
do you annex lo the product? If there were 2 ciphers on the right hand 
of your multiplicand, and 5 on the right hand of your multiplier, how 
many would you annex to the product ? 

If 27. VVhen there are ciphers between the significant f gures of the 
multiplier, how do you multiply ? Where do you set the 1st figare of 
the product t 
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EHCAMPLES FOR PRACTICE. 

2. Multiply 154326 by 3007. Product, 464058282. 

3. Multiply 543 by 206. Product, 111858. 

4. Multiply 1620 by 2103. Product, 3406860. 
8. Multiply 36243 by 32004. Prodiict, 1159920972. 
6. Multiply 101,010,101 by 1,001,001. 

Product, 101,111,212,111,101. 

f 38« Other Methods of Contraction. 

I. W?i€n the multiplier is 9, 99, or any mimber of 9% — 

Annex as many ciphers to the multiplicand as there are 
nines in the multiplier, and from the number thus produced, 
subtract the multiplicand ; the remainder will be the product 
Thus, 

Multiply 6547 by 999. 

OPERATION. 

6547000 Let the pupD prove the operation by actual mul- 

6547 tiplication. 

6540453 Ans. 

II. JVhen the multiplier is 13, 14, 15, 16, 17, 18, or 19,— 

Multiply 32046375 by 14. 

Place the multiplier at the right of the mul- 

OPERATION. tiplicand, with the sign of multiplication bo- 

32046375 X 14 tween them ; multiply the multiplicand by the 

128185500 *^"i^ figure of the multiplier, and set the product 

one place to the right of the multiplicand. This 

448649250 Ans. product, added to the multiplicand, makes the 

true product. 

SoTE. — If the multiplier be 101, 102, 4-c., to 109,— 
Multiply 72530486 by lOa 

OPERATION. 

72530486 . X 103 Multiply as above, and set the product two 

217591458 places to the right of the multiplicand, and 

add them together for the true product. 

7470640053 Ans. 

Questions. — ^ 28. When the multiplier is 9, 99, &c., why does 
the contraction, as above directed, give the true product? Atis. BluUi- 
plying by 9 repeats the multiplicand 9 limes ; annexing a cipher repeats 
or increases it 10 times, which is 1 time too many : heme the rule, sub- 
tract it 1 time, fee. When the multiplier is 13, 14, &c. why ? When 
101, 102, &c., why f Wheu 21. 31, Ace, why ? 
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in. When the multiplier w 21, 31, and so on to 01 ^ — 

Multiply 83107694 by 31. 

OPERATION. Multiply by the tens* figure only of the mul- 
83107694 X 31 tiplicand and set the unit figure of the product 
249323082 under the place of the tensy and so on; then 
add them together for the true product. 

2576338514 Ans, 



IT 39. Review of Multiplication. 

Questions, — What is multiplication, and how defined? Explain 
the use of the diagram of stars, and show its application to Ex. 1, 
% 22. What must the true multiplier always be ? the product ? Why 
can the factors exchange places? How do you multiply by 12, or less? 
by a number greater than 12? by a composite number? by 1 with 
ciphers annexed ? by any number with ciphers annexevl ? when there 
are ciphers between the significant figures? When units of different 
cnrders are multiplied together, of what order is the product ? 

EXERCISBS. 

1. An army of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
man received 46 dollars ; what was the sum of money taken ? 

Ans. 492200 dollars. 

2. Supposing the number of houses in a certain town to 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Ans, 1740. 

3. If 46 men can do a piece of work in 60 days, how many 
men will it take to do it in one day ? Ans. 2760. 

4. Two men depart from the same place, and travel in op- 
posite directions, one at the rate of 27 miles a day, the other 
31 miles a day ; how far apart will they be at the end of 6 
days ? Am. 348 miles. 

6. What number is that, the factors of which are 4f 7, fi, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? Ans. 1620 days. 

7. What sum of money must be divided between 27 men, 
so that each man may receive 115 dollars ? 

8. 1 There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are fac- 
tors? 

10. If a carriag^e wheel turn round 346 times in runnin^r 
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1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles ? 

A?is. 32870. 
11 In one minute are 60 seconds; how many seconds in 

4 minutes ? in 5 minutes ? in 20 minutes ? m 

40 minutes ? Ans, to the last, 2400 second:*. 

12. In one hour are 60 minutes ; how many secoyids in an 

hour ? in two hours ? how many seconds from nine 

o'clock in the morning till noon ? 

Am. to the last, 10800 seconds. 

13. ^ Multiply 275827 by 19725. Product, 5440687575. 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will they be at the 
end of 10 days ? Aiis. 80 miles. 

15. A farmer sold 468 pounds of pork at 6 cents a pound, 
and 48 pounds of cheese at 7 cents a pound, and received in 
payment 42 pounds of sugar at 9 cents a pound, 100 pounds 
of nails at 6 cents a pound, 108 yards of sheeting at 10 cents 
a yard, and 12 pounds of tea at 95 cents a pound ; how many 
cents did he owe ? Ans, 6^ cents. 

16. A boy bought 10 oranges ; he kept 7 of them, and soli 
the others for 5 cents* apiece ; how many cents did'he receive ' 

Alls, 15 cents. 

17. The component parts of a certain number are 4, 5, 7, 
6, 9, 8, and 3 ; what is the number ? Ans. 181440. 

18. In 1 hogshead are 63 gallons ; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 
8 hogsheads ? In 1 quart are 2 pints ; how many pints in 8 
hogsheads ? Ans. to the last, 4032 pints. 

19. The component parts of a multiplier are 5, 3 and 5, 
and the multiplicand is 118; what is the multiplier? what 
the product ? Ans,. to the last — the product is 8850. 

20. An army consists -of 5 divisions, each division of 8 bri- 
gadef, each brigade of 4 regiments, each regiment of 9 com- 
panies, and each company of 77 men, rank and file ; the 
number of officers, &c., to the whole army is 42, the number 
belonging peculiarly to each division is 19, to each brigade 
26t to each regiment 11, and to each company 14 ; how many 
men in the army? Ans. 133937. 
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DIVISION OF SIMPLE NUMBERS. 

D 30« 1. James has 12 apples in a basket, which he 
distributes equally among several boys, giving them 4 apples 
each ; how many boys receive them ? 

Solution. — He can give the apples to as many boys as the times 
he can take 4 apples out of the basket, which is 3 times. Ans. 3 boys. 

2. If a man travel 4 miles in an hour, in how many hours 
will he travel 24 miles ? 

Solution. — It will take him as many hours as 4 is eonuined 
times in 24. . Ans, 6 hours. 

3. James divided 28 apples equally among 3 of his com- 
panions ; how many did he give to each ? 

Solution. — The 28 apples are to be divided into 3 equal parts, and 
one part griven to each boy, who will thus receive 9 apples. It will 
require 27 apples to give 3 boys 9 apples each, since 9X3 = 27. 
There will be 1 apple left, which must be cut into 3 equal parts, 
and 1 part given to each boy. 

Note. — If a unit, or whole thing, be divided into 2 e<^ual parts, one of those 
pnrts is called one half; if into 3 e(^ual ])arts, 1 part is called 1 third; two 
porta are called 2 thirds^ &c. If divided into 4 t^alparta^ 1 part is called I 
fourth f or one quarter ; 2 parts are called 2 fourtM^ or 2 quarters ; 3 parts, 3 
fourths, or 3 quarters, &c. If divided into 6 equal parts, the parts are oaHXed 
J^flha. If into 6 equal parts, the parts areoUlcMlcix^, &c. 

4. Seven men bought a barrel of flour, each man paying 
an equal share ; what part of the barrel did 1 man pay for ? 

2 men ? 3 men ? 4 men ? 5 men ' 

6 men ? 

5. Twelve men built a steamboat, each man doin^ an equal 
share of the work ; how much of the work did 3 men do ? 
5 men ? 7 men ? 9 men ? 11 men ? 

6. A boy had two apples, and gave one half an apple to 
each of his companions ; how many were his companions ? 

Ans* 4. 

7. A boy divided four apples among his companions, by 
giving them one third of an apple each; among how many 
did he divide his apples? Ans, 12. 



Questions. — If 30* What do you understand by 1 half of any 
thing or number? 1 third? 2 thirds? 1 seventh? 4 sevenths? 6 fir- 
teenths ? 8 tenths ? 5 twentieths? 9 twelfths? How many halves make 
a whole one ? How many thirds ? fourths ? sevenths ? ninths ? twelfths? 
ftfteenths? twemieths? &c. How many thirds make three whole onesf 
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8. How many quarters in 5 oranges ? 

Solution. — In 1 orange there are 4 quarters, and in 5 oranges 
there are 5 X ^ *^ ^ quarters. Ans, 

9. How many oranges would it take to give 12 boys one 
quarter of an orange each ? Ans, 3 or. 

10. How much is one half of 12 apples ? Ahs. 6 ap. 

11. How much is one third of 12 ? 

12. How much is one fourth of 12? A7U. 3. 

13. A man had 30 sheep, and sold one fifth of them ; how 
many of them did he sell ? A71S. 6. 

14. A man purchased sheep for 7 dollars apiece, and paid 
for them all 63 dollars ; what was their number ? Am. 9.' 

IT 31. 1. How many oranges, at 3 cents each, may be 
bought for 12 cents ? 

Solution. — As many times as 3 cents can be taken from 12 cents, 
so man^ oranges may be bought ; the object, therefore, is to find how 
nftany times three is contained in 12. 

12 cents. 
First orange^ 3 cents. 

9 We see, in this example, that 12 con- 

Second orange, 3 cents. t*i"s 3 four times, for we subtract 3 

^_ from 12 four times, after which there is 

/» no remainder ; consequently, subtrac- 

^,. . , Q # ^'^'* alone is sufficient for the operation ; 

i ntra orange^ 6 cents. ]^^^ ^^ m^y ^^^g ^ ^j^g g^mg j^eguit y^y 

'^ a much shorter process, called division. 

3 Ans. 4 oranges. 

Fourth orange, 3 cetUs. 



We se& from the above, that one number will be contained 
in another as many timef^ as it can be subtracted from it, and 
hence, that 

Division is a short way of performing many subtractions of 
the same number. The minuend is called the dividend, the 
number which is subtracted at one time fs called the divisor, 
and the number which indicates the number of times the sub- 
traction is performed is called the quotient. 

The cost of one orange, (3 cents,) multiplied by the number 
of oranges, (4,) is equal to the cost of all the oranges, (12 
cents ;) 12 is, therefore, a product, and 3 one of its factors ; 
and to find how many times 3 it contained in 12, is to find 
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the other factor, which, multiplied into 3, will produ<:e 12. 
Hence, the process of division consists in finding one factor 
of a product when the other is known. 

2. A man would divide 12 cents equally among 3 children ; 
,now many would each child receive ? 

Solution. — The numbers in this are the same as in the fonner 
example, bat the object is diflferent. In the former example, the 
object was to see how many times 3 cents are contained in 12 cents ; 
in this, to divide 12 cents into 3 equal parts. Still the object is to 
find a number, which, multiplied into 3, will produce 12. This, as in 
the former example, is, Ans, 4 cents. 

Hence Division may be defined — 

I. The method of finding how many times one number is 
contained in another of the same kind. (Ex. 1.) Or, 

II. The method of dividing a number into a certain num- 
ber of equal parts. (Ex. 2.) 

The Dividend is the number to be divided, and answers to 
the product in multiplication. 

The Divisor is the number by which we divide, and answers 
to one of the factors. 

The Qtiotient is the result or answer, and is the other fac- 
tor. When anything is left, it is called the Bemainder. 

NoTG. — In the first use of division, the divisor and dividend must 
be of the same kind, for it would be absurd to ask how many times a 
number of pounds of butter is contained in a number of ^llons of 
molasses. In the second use, the quotient is of the same kind with 
the dividend, for if a number of acres of land should be divided into 
several parts, each part will still be acres of land. 

Sign. — The sign of division is a short horizontal line be- 
tween two dots, thus -T". This shows that the number before 
it is to be divided by the number after it ; thus 27 -r- 9 a^ 3, 
is read, 27 divided by 9 is equal to' 3 ; or, to shorten the ex- 
pression, 9 in 27 3 times. Or the dividend may be written 
in place of the upper dot, and the divisor in place of the lowor 
dot ; thus ^ shows that 27 is to be divided by 9 as before. 

Questions, — ^ 31* In what way is the first example performed? 
How might the operation be shortened ? How often is one number con- 
tained in another ? What, then, is division ? Show its relation to mul- 
tiplication. What is the object in the first, and what in the second, 
example? Define division. What is the dividend? to what does it 
answer in subtraction, and to what in multiplication ? What the divisor 
and to wha . does it answer in subtraction and mul^plication ? What" 
the quotient and to what does it answer? Explain the divisor and divi- 
'Jnnd in tht first jse of division. The dividend aUd quotient in the 
second. 

5 
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PmSlOK TABUB. 

Note. — The expression used by the pupil in reciuig the table 
may be, 2 in 2 one time, 2 in 4 two times, 4 m 12 three times, &c. 

f=i 

4^ = 2 
V=3 

4^ = 5 

^6 = 7 



= 3 

1 = 4 


1 = 
4 = 5 


jEi 

J^ = 4 


t=l 
J^ = 2 

J^ = 3 

^ = 4 


Y=2 

V = 3 

V = 4 


JWi = 6 
A/» = 6 


? = ^ 


i^ = 6 
iit = 6 


^ = 6 


V = 5 
¥ = 6 


4^ = 7 
Jtf = 8 


V = 7 
s^ = 8 


y = 7 
^=8 


¥ = 7 

^ = 8 


¥ = 7 

V = 8 


? = 9 


¥ = 9 


^ = 9 


¥ = 9 


?=.» 



1= 



1 


» = 1 


i»=l 


«=1 


2 


¥ = 2 


«=2 


H = 2 


3 


V = 3 


i» = 3 


« = 3 


4 


^ = 4 


n=4 


« = 4 


5 


V=6 


•B = 5 


« = 5 


6 


¥ = 6 


f»==6 


« = 6 


7 


V = 7 


H = 7 


H = 7 


8 


¥=8 


f» = 8 


ff = 8 


9 


V = 9 


fS = 9 


H = 9 



if=l 

ff = 3 

fj = 7 
« = 8 



28-5- T,ory==howm^y? 
42-7- 6, or ^= how many? 
64-8- 9, or -^^ how many? 
38 -^ 8,orV=*^owmany? 
^ • ll,or^=howmany? 



49-5- 7, or 4^ = howmany? 
3*2-5- 4, or ^= how many? 
99-5-11,01 ff = howmany? 
84 ^12, or ff = how many? 
108 -^12, orJ^=how many? 



Note. —The pupil should be thoroughly exercised in the foregoing 
table. 

IT 33* The principles of division will be made more plain 
to the pupil by turning his attention to the same diagram to 
which it was directed while illustrating the principles of mul- 
tiplication, since divisldn is the reverse of multiplication. 

DIAGRAM OF STARS. 



# # # # 

# # # # 

# • • • 



In multiplication, we call the whole num- 
ber of stars a synbol of the product. 
In division, a symbol of die dividend. 
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In multiplication, stars in a rota^ and numier of rows, are 
symbols of the multiplicand and multiplier, 
which are factors of the product. 

In division, stars in a row, and rows of stars, are 83rmbols of 
the divisor and quotient, which are factors of 
the dividend. 

V33» When the object in division is to find how many 
times one number, or quantity, is contained in another num- 
ber, or quantity, the divisor must be of the skme kind as the 
dividend, (stars in a row,) and the quotient will be a number 
telling how many times (rows of stars.) 

On the other hand— when the object is to divide a number, 
or quantity, into a given number of equal parts, the quotie7U 
will be of the same name or kind as the dividend, (stars in a 
row.) If we divide 35 apples into 5 parts, the quotient, 7 
apples, will be t)ne part, (stars in a row,) and the divisor, 5, 
will be a number, that is, the nun^ber q( parts, (rows of stars.) 

IT 34. It has been remarked that division is a short way 
of performhi^ many subtractions. How often can 3 be sub- 
tracted from 963? Ans. 321 times. To set down 963 and 
subtract 3 from it 321 times would be a long and tedious pro- 
cess; but by division we may decompose the number 963 
thus ; 963 = 900 -f 60 -j- 3, and Say 3 is contained in 9(00,) 
3(00) times, in 6(0,) 2(0) times, and in 3, 1 time = 321 times 
which brings us to the same result in a much shorter way. 

IT 3^* 1 How many yards of cloth, at 3 dollars a yard, 
can be bought for 936 dollars ? 

Solution. — As many yards as 3 dollais are contained times in 936 

QQe«tions« — ^ 32. What, in the diagram of stars, may be taken 
as a symbol of the dividend in division ? Stars in a ron aad tons of stars 
are taken as symbols of what, in multiplication ? of what in division ? 
If the dividend be 108, the divisor 12, and the quotient 9, how would you 
make a diagram to conreq^ond ? 

^ 33. When the object is lo find how many times one number oi 
quantity is contained in another, the divisor will be of what name or 
kind ? the quotient will be what? When the object is to divide a num- 
ber or quantity into a given number of parts, the quotient will be of 
what name or kind? the divisor will be whait? 

If 34. How can you make it appear from the diagw^n that division 
IS a shorter way of performing many subtractions? Find on the black' 
board the t^uoiient of 963 divided by 3. How would this exa^up^ be 
peifcrmed by subtraction ? 
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dollars, or as many as 3 can be snbtracted times from 936 ; 936 ddl- 
lars is the dividend, (number of stars,) 3 dollars (stars in a row) the 
divisor. 

PREPARATION. Write the divisor on the left of the divi- 

Dividend^ dend, separate them by. a curved line, and 
Bivistyry 3 ) 936 ^^^ * ^« underneath. 

OPERATION. We may decompose the dividend thus, 936 =» 

3 ) 936 ^00 -|- 30 + 6, and divide each part separately. 

Beginning at the left haiwi, we say, 3 in 9, 3 

Qiu)tient^ 312 times. This quotient 3 is 3 hundred, because the 
9 which we divided is hundreds ; therefore we write 
it under the 9 in the place of hundreds. 

Proceeding to the next fieure, we say, 3 in 3, 1 time, which, being 
1 ten, we wnte it in tens' place. Lastly, 3 in 6, 2 times, which, be- 
ing units, we vinrite the 2 in units' place, and the wwk is done. The 
quotient (number of rows) is 3 hundred, (300,) 1 ten, (10,) and 2 
units, or 312 yards, Ans. 

^ Note. —The quotient figure will always be of the same order of 
Qiits as the figure divided to obtain it. 

2. 2846 -J- 2= bow many? 840 -5- 4= how many? 500 
-4- 5 = how many ? 

3. If you give 856 dollars to 4 men, how many dollars will 
you give to each ? 

OPERATION. Solution. — Write down the numbers 

Divisor, Dividend, as before. Divide the first figure, 8, (hnn- 

A^men, ) 856 dollars, dreds,) in the dividend as before. Pro- 

^ — :- ceeding to the next figure, 5, (tens,) 4 is 

Quotient, 214 dollars, contained 1 (ten) time in 4 of the tens, 

or 40, and there is 1 ten left, which, added 

to the 6 units, will make 16, and 4 in 16 units, 4 (uniu) times. Ans, 

214 dollars. 

Here again we see that the 856 is taken in three parts, 800, 40, 
and 16, and each part is divided separately. When this decomposing 
into parts can be done in the mind, as in these examples, the process 
is called Short Division, It can always be done when the divisor 
does not exceed 12. 

4. Answer the following questions after the same manner, 
viz., 650 -=- 5 = how many ? 8490 -t- 6 ; or, what expresses 
the same thing, Ai^ — = how many ? ai^aa --= how many ? 
Aii|ii».«= how many? 

5. What is the quotient of 14371 divided by 7? 

OPERATION. There are two other things to be learned in 

7 ) 14371 ^is operation. First, the divisor, 7, is not oon- 

tained in 1, the first figure of the dividend ; then 

Quotient, 2053 take tw) figures, or so many as ^all contain the 
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divisor, and say, 7 in 14, 2 times ; we write 2 in the quotient, m 

thousands' place, because we divided 14 thousands. 

Then, again, proceeding to the next figure, 3 in the dividend will not 
contain the divisor ^ 7 ; to obviate this difficulty, toe place a cipher in 
the quotient, joining the 3 to the 7 tens, calling it 37 tens, and so pro- 
ceed. Ans. 2053. 

Hence, ybr Short Division, this general 

RULE. 

L Write the divisor at the left hand of the dividend ; sep- 
arate them by a line, and draw a line under the dividend, to 
separate it from the quotient. 

II. Find how many times the divisor is contained in the 
first left hand figure or figures df the dividend, and place the 
result directly under the last figure of the dividend taken, for 
tiie first figure of the quotient. 

III. If there be no remainder, divide the next figure in the 
dividend in the same way; but, if there be a remainder, join 
it to the next figure of the dividend as so many tens, and then 
find howanany times the divisor is contained in this amount, 
and set down the result as before. 

IV. Proceed in tliis manner -till all the figures in the divi- 
dend are divided. 

BXAMPUeS FOR PRACTICB. 

6. A man has 256 hours' work to do ; how many days 
will it take him, if he work 8 hours each day ? 

Am. 32 days. 

7. 2 3 7^0^34 7 — how many ? Ans. 215477. 

. 8. In 1 gallon are 4 quarts ; how many gallons in 2784 
quarts ? Ans. 696 gallons. 

9. Seven men undertake to build a barn, for which they 
are to receive 602 dollars ; into how many equal parts must 

the money be divided ? How much will 1 part be ? 3 

parts ? 5 parts ? (See IF 30.) 

Ans. to the last, 430 dollars. 

Questions* — ^ 3S« When the dividend is large, how must it be 
taken ? how divided ? How is it done when the divisor does not exceed 
12 ? What is the preparation ? Where do you begin the division ? If 
you divide units, what will the quotient be? if tens, what? humlreds. 
what ? If at any time you have a remainder, what do you do with it 1 
In Ex. 5 there are two things to be learned; what is the first thing? 
the sect»nd thing ? What then is to be done ? How do you obviate this 
difliculty? What does the cipher you write in the quotient show? 
Wlia; is short division ? When employed ? Repeat the nile. 
5* 
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10. Divide 2410S by 12. Quotient, 2009. 

IT SO. I. A iiiuJi gave r6 apples to 5 boys ; bow many 
apples did each boy rejci e i 

Dividertd^ Solution. — Here, dividing 

Divisor, 6)S^ ^be number of the apples (86) 

— by the number of Iniys, (5,) we 

Quotient^ 17 1 Remainder, find that each boy's share would 

be 17 apples ; hut there is 1 ap- 
ple left, ami this apple, which is called the remainder, is a portion of 
the divideHd yet undivided. Wherefore this I apple must be divided 
equally among the 5 boys. But when a thing is divided into 6 equal 
jMirts, one t»f the paru is called -jk, (IT 30.) So each boy will have \ of 
an apple more, or 17^ apples in all. Ans. \1\ apples. 

Note I. — The 17 (apples) expressing whole apples, are called 
Integers, that is, whole numbers. 

Integers are numbers expressing whole things ; thus, 86 oranges, 
4 dollars, 5 days, 75, 2C8, i&c., arc integers, or whole numbers. 

Note 8. — The ^ (1 fifth) of an apple jjiven to each boy, ex- 
pressing part ofn divided apple, is culled a Fraction, or broken num- 
ber. 

Fractions are the f)arls into which a unit or whole thing may be 
divided. Thus, i (I half) of An apple, 5 (2 thirds) of an orange, ) 
(4 sevenths) of a week, are fractions. 

Note 3. — A nuinbi>r composed of a wiide nurot)er and a fraction, 
is called a Mixed Number ; thus, the number 17^ (apples) in the 
above example, is a mxcd nu/tther, being composed of the integers 17 
and the fraction i- 

If we examine the fraction, wie shall see, that it consists of the re- 
maiihler (1) for its numerator, and the divisor (5) for its denominator. 
Therefore, — 

If there be a remainder, set it down at the ri^ht hand of the quo- 
tient for the numerator of a fraction, under which write the divisor for 
its denominator. 

2. Eight men drew a prize of 453 dollars in a lottery; 
how many dollars did each receive ? 

Dividend, Here, afler carr}ing the division as far as 
Divisor 8 ) 453 possible by whole numbers, we have a re- 

mainder of 5 dollars, which, written as above 

Quotient^ 56| directed, gives for the answer 56 dollars and | 
(5 eighths) of another dollar, to each man. 

Questions* — IT 3^. What are integers? fractions? a mixed num- 
ber ? If there be a remainder after division, it is a portion of what ? 
What do you do with it? If you have a quotient ol 23ipf, what waa 
the remiinder? What -^vas the diviaor ? 
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IT 37. Proof. 

1. 16 X 5 =a 80, Product, ) Multiplication and division 

2. Dividend, 80 -r- 5 = 16. ) are the reverse of each other. 

We see, in the 2d of the above examples, that the product 
80 of the 1st example, divided by 5, one of its factors, brings 
out 16, the other factor^ and hence that division may be used 
to prove multiplication. We see, also, in the lat examplet thad 
the divisor and quotient of the 2d example, multiplied togeth- 
er, reproduce the dividend, and hence thftt muhiplicadon may 
\e used to prove division. Hence the 

To prove multiplication by To prove division hy rmd^ 
division, — Divide the prod- tiplication. — Muhiply the di- 
uct by oTte factor, and, if the visor and quotient together, 
work be right, the quotient and if the work be ri^t, the 
will be the other factor. product %vill be equal to the 

dividend. 

Note 1 . -— To protte division, if there, be a remainder. Multiply the 
integers of the quotient by the divisor, and to the prodaol add the re- 
mainder. If the work be right, their sum will be equal to the divi- 
dend. 

£a:«wpZ6.— Divide 1145 by 7. 

OPERATION. PROOF. 

7)1145 163 integers of the quotietU. 

7 divisor. 

163f. 



1141 

4 remainder added. 



1 145 = the dividend. 

NoTB 2. — Proof by excess of nines. Find the excess of nines in the 
divisor, write it before the sign of multiplication, also in the quotient, 
and write it after the sign ; multiply together these excesses, ani 
writ€ the excess of nines in their product over the sign ; subtract the 
remainder, if any, from the dividend, and write the excess of nines in 
what is left under the sign. If the numbers under and over the siga 
be alike, the work is presumed to be right, in accordance with princi- 
ples explained in mnltiplication, ^ 23, note 3. 

QoestioBS* — If 37. To what, in multiplication, does the dividend 
in division answer? To what, the divisor and quotient ? How, then, 
is multiplication proved by division ? How division by multiplication ? 
Uow, when there is a remainder ? 
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T^et the pupil be required to prove the examples which follow. 
EXAMPLES FOR PRACTICE. 

1. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 
and 12. 

2. If 2 pints make a qnart, how many quarts in 8 pints ? 

in 12 pints ? in 20 pints ? in 24 pints ? 

m 248 pints ? in 3764 pints ? in 47632 pints ? 

Am, to the last, 23816 quarts. 

3. Four quarts make a gallcm how many gallons in 8 
T quarts ? in 12 quarts ? ' in 20 quarts ? in 36 

quarts ? in 368 quarts ? in 4896 quarts ? in 

5436144 quarts ? Am, to the last, 1359036 gallons. 

4. There are 7 days in a week ; how many weeks in 365 
days'? Atvs. 52f weeks. 

5. When flour is worth 6 dollars a barrel, how many bar- 
rels may be bought for 25 dollars ? how many for 50 dollais' 
for 487 dollars ? for 7631 dollars ? 

6. Divide 640 dollars among 4 men. 

640 -4- 4, or Afa =xr 160 dollars, Am. 

7. 678-4-6, or ^= how many? Am. 113. 
a AJi^=: how many? Am, 1008. 

9. i^^= how many? Am, 1033f 

10. 5^=r how many ? Am. 384|. 

1 1 . ^ jf ^ = how many ? 

12. Aii3iLi= how many? 

13. Aiu^yLia==: how many? 

V 88. L Divide 4478 dollars equally among 21 men. 

Solution. — When, as in this example, the divisor exceeds 12, 
the decomposing into parts cannot be done in the mind as in short di- 
vision, but the whole process must be written down at length in the 
following manner. 

OPERATION. We say, 21 in 44, (hundreds,) 2 

r\' » T>- »j /^ (hundred), times, and write 2 on the 

X;?.t?r. Blvd. Qziot. right hand of the dividend for the first 

21 ) 4478 ( 213^ figure of the quotient. That is, we 

42 1st part. have 2 hundred dollars for each of 21 

""rz~ men, requiring 21X2 (hundred) =s 42 

^ hundred in all. This is the first part 

21 2d part. divided. The 42 hundred must now 

"^ be subtracted from the hundreds in the 

IT ^ dividend, and we find 2 (hundred) re- 

bJ 3d part. maining, to which, bringing down tne 

6 Remainder. J^^°f' the whole is 27 tens^ 21 in 

27, (tens,) ] (ten) tmie Kach man 
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has now 10 dollars more, which require «1 tens, the second part, and 
taking this from the 27 tens, and bringing down the 8 units, we have 
68 dollars yet to be divided. 21 in 68, 3 times, that is, each man 
will have 3 dollars, which will require 63 dollars, the third part, and 
there are 5 dollars left. This will not give each man a whole dollar, 
but 2^ of a dollar. So each man has 2 hundred, 1 ten, Zj^j dollars ; 
that is, 213^ dollars, Ans, 

pr^QQp '^^^ P^"^ into which the dividend 

1 . * ,• is decomposed, aire 42 hundreds, which 

ist part, 4200 dollars, contain tlie divisor 2 (hundred) times ; 

2d part, 210 " 21 tens, which contain the divisor 1 

Sdpart, 63 '" (^en) time; and 63, which contain 

Remainder, 5 " ^^® divisor 3 (units) times, or 213 

■ times in all, and the remainder 5. 

4478 " We here see that the parts added 

make the whole sum. 

This method of performing the operation is called Long 
Division. It consists in writing down the whole work of di- 
viding, multiplying, and subtracting. 

From the illustrations now given, we deduce the following 

RUL.E:. 

. To perform Long Division. 

I. Place the divisor at the left hand of the dividend, and 
separate them by a curved line, and draw another curved line 
on the right of the dividend, to separate it from the quotient, 

II. Take as many figures on the left of the dividend as 
will contain the divisor one or more times ; find how many 
times they contain it, and put the answer bX the right hand of 
the dividend for the first figure in the quotient. 

III. Multiply the divisor by this quotient figure, and set the 
product under that part of the dividend which you divided. 

IV. Subtract this product from the figures over it, and to 
the remainder bring down the next figure in the dividend. 

V. Divide the number this makes up as before. Continue 
to bring dowa and divide until all the figures m the dividend 
have been brought down and divided. 

Proof. — Long division may be proved by multiplication, 
by the excess of nines, by adding up the parts into which the 

Questions, — ^ 38* What cannot be done, when the divisor ex- 
ceeds 12 ? Into what parts is the dividend, in the first example, decom- 
pocjed? How, and for what, is 42 obtamed? 21? 63? Explain the 
proof. What is long division, and in what does it consist ? Give ihu 
rule. Name the different methods of proof. Give the substance of note 
1 ; note 2 ; note 3. 
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dividend is decomposed, or oy subtracting the remainder from 
the dividend and dividing what is left by the quotient, which, 
if the work is right, will bring the divisor. 

Note 1. — Having brought down a figure to the remainder, if the 
number it makes up will not contain the divisor, write a ciplier in the 
quotient, and bring down the next figure. 

Note 2. — When we multiply the divisor by any quotient figure, 
and the product is greater than the number we divided, the quotient 
figure is too large^ and must be diminished. 

Note 3. — If the remainder, at any time, be greater than the divi- 
sor, or eipial to it, the quotient figure is too smally and must be in- 
cresLsed. 

fiXAMPLBS FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Ans, 234 hogsheads. 

2. If a man's income be 124S dollars a year, how much is 
that per week, there being 52 weeks in a year ? 

Atis. 24 dollars per week. 

3. What will be the quotient of 153598, divided by 29 ? 

A7ts, 5296^. 

4. How many times is 63 contained in 30131 ? 

Ans, 478^J times ; that is, 478 times, and ^ of another 
time. 

6, What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92? Ans. to the last, 83^. 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? Atis, 28 dollars. 

7. /What will be the quotient of 974932, divided by 365? 

il7W. 2671^^. 

8. Divide 3228242 dollars equally among 563 nien ; how 
many dollars must each man receive ? A?is, 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
what will be the magnitude of one of each of these equal 
parts ? 

Ans, The magnitude of one of the last of these equal parts 

willbe59^V 

10. How many times does 1030603615 contain 3215? 

Ans. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is that* per hour, there 
being 8766 hours m a year ? Am, 68000 miles. 

12. -Lii^l^^AAA « how many ? Ans. 944581t*^. 

13. AiL^S^§^ = how many? Ans, 5210^^. 

14. ^Q^^i = how many ? Ans. 108247 J^ J |. 
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IT 40. Ck>iitractloii8 in Dtviflion. 

IT 39. I. When the divisor is a composite number. 

1. Bought 18 yards of cloth for 72 dollars ; how much waa 
diat a yard ? 

Solution. — This example is the reverse of Ex. 1, T 24. It was 
there shown that 3 and 6 are factors of 18 (3 X 6— 18.) 

If the 18 yards be di- 

^^^f^TiON. ^,« ^ . Yided into 3 pieces, then 

3 ) 72 doUars, cost of 18 yards. the cost of 1 piece would 

6 ) 24 dollars^ cost 1 piece == 6 yards, be one third as much as 

— the cost of 3 pieces, that 

Ans 4 dolloTS, cost of I yard. is, 78^ 3 = 24 doUais ; 

'' ^ and the eost (tf 1 yard 

would be one sixth of the cost of 6 yards, that is, 24 -$- 6 as 4 dollars. 

That is, we divide the price of 18 yards by 3, and get the price of one 

third of 18, or 6 yards, and divide the price of 6 yards by 6, and get 

the price of 1 yard. Ans. 4 dollars. 

Hence, To perform division when the divisor is a composite 
^tumberf 

RULB. 

1. Divide the dividend by one of the component parts, and 
the quotient arising from that division, by the other. 

n. If the component parts be more than two. — Divide by 
each of them in order, and the last quotient will be the quo- 
tient required. 

KXAMPI^ES FOR PRACTICS. 

2. If a man travel 28 miles a day, how many daya will it 
take him to travel 308 miles ? 4 X 7 = 28. Am. 1 1 days. 

3. Dmde 576 bushels of wheat equally amon^ 48 ^8 X 6) 
men. Ans. 12 bushels each. 

4. Divide 1260 by 63 (=7 X 9) Quotient 20. Ans. 
6. Divide 2430 by 61 (= ) " 30. Ans. 

. 6. Divide 448 by 66 (= ) " 8. Ans. 

^ 40# It not unfrequently happens that there are refnai?^ 
dcrs after the several divisions, as in the following example. 

1. A man wished to carry 783 bushels of wheat to market ; 
how many loads would he have, allowing 36 bushels to a 
load ? 



QnesUons* — % 39* How may you contract the operation in di- 
vision wh^n the divisor is a composite nnmber? Which factor should 
yon divide by first? Repeat the rule. 
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SoLv rioif. — First, suppose Jiis wheal put into barfels, each barrel 
contain ing 4 bushels. It would take as many barrels as 4 is contained 
times in 783. 



4)783 



195 3 rem. 



It would take 195 barrels, and leave a remainder 
of 3 bushels. 



Next, suppose he takes 9 barrels at each load ; 9 (barrels) X 4 
(tliQ number of bushels in each barrel) = 36 bushels at a load, and he 
would hare as many loads as the nunibei of times 9 barrels are con* 
tained in 195 barrels. 

9) 195 Hence we see, that he would have 21 loads, and 

— leave a remainder of 6 barrels ; also^ a former r^- 

21 6 rem. mainder of 3 bushels. 



The whole 

operation 

stands thus : 



4)783 bushels. 

9) 195 barrels, and 3 bushels remainder 



21 loads, and 6 barrels remainder. 

Our object now is to find the true remmnder. The last remsdnder, 

6 barrels, multiplied by the first divisor, 4, which is the number of 

bushels in a barrel, gives a product of 24 bushels. To this add the 

first remainder, 3 bushels, and we have the true remainder, 27 bushels. 

Therefore, When there are remainders in dividiiig by two 
i/ymponerU parts of a number ^ to get the tkue remmnder, 

1. Multiply the last remainder by the first divisor, and to 
the product add the first remainder ; the sum will be the trtie 
remainder. 

II. When there are more than two divisors, -^ILwhijiily 
each remainder, except that from the first divisor, oy aH the 
divisors preceding the divisor which gave it ; to the stim of 
their products add the remainder from the first divisor, if any; 
and the amount will be the true remainder. 

2. 5783 -M08 = how many ? 3 X 4 X 9=108; hence 
three divisors. 



Qaestions* — 1140. When there are remainders in dividine by 
two Component parts, how do you find the true remainder ? When Sverc 
are more than two, how? If there be a remainder by the first divisor 
only, wliai is the true remainder ? if by the 2d divisor and none by the 
1st, how do you obtain the true remainder ? if by the 3d, and none by 
tbe 2d and 1st, how? if by the Ist and 3d, and none by the 2d, how t 
Repeat thft role. 
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OPRRATION. 

3)5783 

4)1927a?i<i2, Isi rem. 
9) 481 a7id S, 2d rem. 

53 and 4, 3d rem. 

3d rem. 4 X 4 (2rf dw.) X 3 (1*/ div.) = 48 
2drem.3x^{l»tdiv.) = 9 

lstrem.2 . a^<i^(2 2 

Tnte rem. 59 
A7u.5a^. 

NoTB. — The remainder by the Ist divisor, if there be no other, ii 
the trite remainder. 

e:xampl£s for practice. 

3. Divide 26406 by 42 = 6 X 7; what will be the true 
remainder ? Ans. 30. 

4. Divide 64823 by 3 component parts, the continued pro- 
duct of which is 96 ; what will be the true remainder ? 

Ans. 23. 

5. What is the quotient of 6811 divided by the component 
parts of 81? Ans. 8^^. 

6. Divide 25431 by the component parts 3 X 4 X 8 = 96, 
first, 'in the order here given ; secondly, in a reversed order, 
8, 4, 3 ; and lastly, in the order 4, 3, 8, pnd bring out the 
true quotient in each case. Quotient, 264|^. 

IT 41. W7ien the divisor is 10, 100, 1000, ^-c. 

1. A prize of 2478 dollars is dmwn by 10 men ; what is 
each man's share ? 

OPKRATION. Solution. — It has been shown (If 25) that an- 

10 ) 2478 nexing a cipher to any number is the same as mul- 

' tiplying it by 10 ; the reverse of this is equally tni^ ; 

nAy_8 ^^^® ^^^ ^^ ^^^ "?*^' ^^^^ figure from any number, 

^^'Ti' it is the same as dividing it by 10 ; llie figures at the 

left will be the quotient. The figure 8, at tlie right, 

Shorter way. being an undivided part, b the remainder, and may 

QUOT. REM. be written over the divisor (^ 36) thus, -^j^. We 

247 I 8 see that 7, which was tens before, is made units ; 4, 

which was hundreds, is tens, &c. On the samo 

principle, if we cut off two figures it is the same as dividi'ig by 100 f 

if three figures, the same as dividing by 1000, &c. 

6 
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Hence, To <fit7u2e 3y 1 with any numher ofc^fkert annexed^ 

RUUC 

Cut oflT, by a line, as many figures from the right h&nd of 
the dividend as there are ciphers in the divisor. 

The figures at the left of the line will be the quotient, and 
those at the right' the remainder, 

SXAMPIiES FOR PRACTICB. 

2. A manufacturer bought 43604 pounds of wool in lOU 
days ; how many pounds did he average each day ? 

42604 4- 100= 426y^, or 426 1 04 =426y^ pounds, Ans. 

3. In one dollar are 100 cents ; how many dollars in 42425 
cents ? Ans. 424fi^ ; that is, 424 dollars, 25 cents. 

4. 1000 mills make one dollar ; how many dollars in 4000 
mills ? in 25000 mills ? in 845000 ? 

. Ans. to the last, 845 dollars. 

5. In one cent are 10 mills ; how many cents in 40 mills ? 

in 400 mills? in 20 mills ? in 468 mills ? 

in 4603 mills ? Am. to the last, 460^ cents. 

IT 43. III. When there are ciphers on the right hand of 
the divisor. 

1. A general divided a prize of 749346 dollars equally 
among an army of 8000 men ; what did each receive ? 

8 1 000) 749 1 346 Solution.— The divisor 8000 

....^ b a compoeite number, of which 

93 5 rem. ® ^^^ ^^^^ *"* component parte. 

Dividing what 8000 men receive 

c /oj \ vv ^f\f\f\ rcif\f\ by 1000, which we do by cutting 

5 {2d rem.) X 1000 = 5000, J^ ^^e three right hand igvues of 

and 5000 + 346 (1st rem.) =: the dividend, we get 749 dollars, 

5346, true remainder. which 8 men will receive, with a 

remainder of 346 dollars ; and di- 
viding 749 dollars, which 8 men receive, by 8, we get what 1 laan 
receives, which is 93 dollars, and a remainder of 5. The 5 must be 
multiphed by the first divisor, 1000, and the first remainder added to 
the product ; or, which is the same thing, (^ 25,) the first remainder, 
346, may be annexed to the 5, and we have the Ans. 93|^^ dolls. 



Qaestiont, — If 41, If we annex one cipher to any number, how 
does it affect it ? if two ciphers, how ? three ? Ace. If we remove the 
right hand figure from any number, what is the result ? How do you 
divide by 1 with any number of ciphers annexed ? What will express 
the remainder ? How do you divide bv 10 ? by 100 ? by 1000 ? by 
10000 » &c 
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Hence, When then, are ciphers on the right hand of the 
divisor^ 

RULJEB. 

1. Cut them off, and also, as many figures from the right 
hand of the dividend.' 

II. Divide the remaining figures in the dividend by the 
remaining- figures in the divisor. *' 

III. Annex the figures cut off from the dividend to the 
remainder for the true remainder. 

EXAMPLES FOR PRACTICE. 

2. In 1 square mile are 640 square acres; how man'v 
square miles in 23040 square acres ? 

Ans. 36 square miles. 

3. Divide 46720367 by 4200000. Quot. ll^WWlAfc- 

4. How many acres of land can be bought for 346500 dol 
lars, at 20 dollars per acre ? Ans. 17325 acres. 

5. Divide 76428400 by 900000. Quot. 84f^^«g. 

6. Divide 345006000 by 84000. Quot. 4107^1^8 J. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
50, 600, 70000, and 80. ' ilw. to 9th, 66f§^»» 



IT 43. Review of Division. 

Qnestions, — What is division ? In what does the process coasist ? 
Define it. The dividend answers to what in subtraction and multiplica- 
tion, and why? the divisor? the quotient? In what ways is division 
expressed ? Apjdy the diagram of stars to division. How does long 
division differ irom short division? Why the difference? Rule for 
short division — for long division. Give the different methods of proof 
introduced in both. To what does a remainder give rise, and how writ 
ten? What are fractions? When the divisor is a composite number, 
how do you proceed ? How are the remainders treated? How divide 
by 10, 100, &c. ? How, when there are ciphers at the right hand of the 
divisor ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

Ans. 1750 dollars. 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? Ans. 758. 

QMeetions. — % 42. When there are ciphers on the right hand of 
the divi- or, what do you do first ? How do you divide ? How do you 
find thi true remainder ? Kepeat the rule 
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3. If 7412 eggs be packed in 34 baskets, how many in a 
basket ? A71S. 218. 

4. What number must I multiply by 135, that the product 
may be 505710 ? • A^is. 3746. 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about 8 minutes. Admitting the 
distance, as usually computed, to be 95,000,000 miles, at 
what rate per minute does it travel ? Ans. 11875000 miles. 

6. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same? How 
many men would it take to do the work in 15 days ? in 

5 days ? in 20 days ? in 40 days ? in 120 

days? 

7. If a carriage wheel turns round 32870 times in running 
from New York to Philadelphia, a distance of 95 miles, how 
many times does it turn in running 1 mile ? Ans, 346. 

8. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? -^ — in 2419200 seconds ? 

9. Sixty minutes make one hour; how many hours in 

1440 minutes ? — r- in 10080 minutes ? in 40320 min- 

utes ? in 525960 minutes ? 

10. Twenty-four hours make a day ; how many days in 
168 hours ? in 672 hours ? in 8766 hours ? 

11. How many times can 1 subtract forty-eight from four 
hundred and eighty ? Ans. 10 times. 

12. How many times 3478 is equal to 47854 ? 

Am. 13f|4| times. 

13. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a bushel ? 

for one fourth (i) of a bushel ? for one eighth (J) 

of a bushel ? Ans. to the last, 4 quarts. 

14. Divide 9302688 by 648. Quot. 14356. 

15. Divide 1030603615 bv 3215. Quot. 320561. 

16. divide 5221580 by 6^705. Quot. 76. 

17. Divide 2764503721 by 83000. 

Quot. 33307i?J§i. 

18. If the dividend be 275868665090130, and the quotient 
562916859, what was the divisor ? Ans. 490070. 
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t44. MISCELLANEOUS EXERCISES. M 

MISCELLANEOUS EXERCISES, 

INVOLVING THE PRINCIPLES OF THE PRECEDING RULE?. 

IT 44« The four preceding rules, viz.. Addition, Subtrac- 
tion, Multiplication, and Division, are called the Fundamental 
Rules of Arithmetic^ for numbers can be neither increased nor 
diminished but by one of these rules ; hence, these four rules 
arc the foundation of all arithmetical O|)eration8. 

EXERCISES FOE TUB SLATE. 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the. chaise 
cost 218 dollars, what is the cost of the horse ? 

3. If the horse cost 142 dollars, what is the cost of the 
chaise ? 

4. If the sum of two numbers be 487, and the -greater num- 
ber be 348, what is the less number ? 

5. If the less number be 139, what is the greater number? 

6. If the minuend be 7842, and the subtrahend 3481, what 
is the remainder ? 

7. If the remainder be 4361, and the minuend be 7842, 
what is the subtrahend ? 

8. If the subtrahend be 3481, and the remainder 4361, 
wliat is the minuend ? 

9. The sum of two numbers is 48, and one of the numbers 
is 19; what is the other? 

10. The greater of two numbers is 29, and their differevice 
10 ; what is the less number? 

11. The less of two numbers is 19, and their difference is 
1 ; what is the greater ? 

12. The sum of two numbers is 136, their differellce is 28; 
what are the two numbers ? - ( Greater number, 82. 

' ( Less number, 64. 

MENTAL EXERCISES. 

1. When the minuend and the subtrahend are given, how 
do you find the remainder ? Ex. 6. 

Note. — Tlie pupil may be required to give written answers to 
these mental exercises, or he may answer orally; in either case, let 
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him turn to the exercise for the slate to which reference is made, and 
Jet him apply it in illustration of the answer he gives. Thus — 

Ans. Subtract the subtrahend from the minuend, and the differ- 
ence will be the remainder, as Ex. 6, (slate,) where the minuend and 
Bubtrahend are given to find the remainder, — we subtract the subtra- 
herd 3481 from the minuend 7842, and .the difference, 4361, is the 
remainder. 

2. When the minuend and remainder are given, how do 
you find the subtrahend ? £x. 7. 

3. When the subtrahend and the remaixider are given, how 
do you find the minuend ? Ex. 8. 

4. When you have the mm of two numbers, and one of 
them givent how do you find the other ? Ex. 9. 

5. When you have the greater of two numbers, and their 
difference given, how do you find the less number ? Ex. 10. 

6. When you have the less of two numbers, and their dif' 
ference given, how do you find the greater number ? Ex. 11. 

7. mien the sum and difference of two numbers are given, 
how do you find the two numbers ? Ex. 12. 

EXERCISBS FOR THE SLATE. 

T4tS* 1. If the multiplicand (squares in a row) be 764, 
and the multiplier (rows of squares) be 25, what will be the 
product (no. of squares) ? See Diagram, page 69. 

2. If the product (no. of squares) be 18850, and the mul- 
tiplicand (squares in a row) be 754, what must have been 
the multiplier (tows of squares) ?. 

3. If the product (no. of squares) be 18850, and the mul- 
tiplier (rows of squares) be 25, what must have been the 
multiplicand (squares in a row) ? 

4 If the dividend (no. of squares) be 144, and the divi- 
sor (squares in a row) be 8, what is the quotient (no. of 
rows) ? 

5. If the dividend (no. of squares) be 144, and the quo- 
tient (nob of rows) be IS, what must have been the divisor 
(squares in a row) ? 

6. If the divisor (squares in a row) be 8, and the quotient 
(rows of squares) be 18, what must have been the dividend 
(no. of squares) ? 

7. The product of three numbers is 525, and two of the 
numbers are 5 and 7, what is the other number ? Atis. 15. 
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MENTiLE BXfiRCIS£S. 

When the fectors are given, how do you find -the product? 
Ex. 1. 

When the product and one factor are given, how do you 
find the other? Ex. 2 and 3. 

When the dividend and quotient are given, how do you 
find the divisor? Ex* 5. 

When the divisor and quotient are given, how do you find 
the dividend ? Ex, 6. 

When the product of diree numbers and two of them are 
given, how do you find the other ? Ex. 7. 

EXERCISBS FOR THE SLATE. 

^ 46. I. What will be the cost of 15 pounds of butter, 
at 13 cents a pound ? 

2. A man bought 16 pounds of buttisr for 196 cents ; what 
was that a pound ? 

3. A man buying butter, at 13 cents a pound, paid out I9t* 
cents ; how many pounds did he buy? 

4. When rye is 75 cents a bushel, what will be the cost of 
984 bushels ? how many dollars will it be ? 

5. If 984 bushels of rve cost 738 dollars, (73800 cents,) 
what is the price of 1 bushel ? 

6. A man bought rye to the amount of 738 dollars, (73800 
cents,) at 75 cents a bushel^ how many bushels did he buy ? 

7/ If 648 pounds of tea cost 284 dollars, (28400 cents,) 
•vhat is the price of 1 pound ? 28400 -*- 648s=a how many ? 

MENTAL EXERCISES. 

1. When the price of (me pound, one bushel, &c., of any 
commodity is given, how do you find the cost of any number 
of pounds, or bushels, &c., of that commodity? Ex. 1 and 4. 
ifgi\ie price of the 1 pound, &c., be in cents, in what will the 

whole cost be ? if in dollars, what I if in shillings * 

if in pence ? &c. 

2. When the cost. of any given number of pounds, or bush- 
els, &c., is given, how do you find the price of one pound, or 
bushel, &c. ? Ex. 2, 5, and 7. In what kind of money will 
the answer be ? 

3. When the cost of a number of pounds, &c., is given, and 
also the price of one pound, &c., how do you find the number 
of pounds &^*. ? Ex. 3 and 6. 
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EXERCISES FOB THE SLATE. 

^ 47. 1* A boy bought a number of apples ; he gave 
away ten of them to his companions, and afterwards bought 
thirty-four more, and divided one half of what he then had 
among four companions, who received 8 apples eaeh ; how 
many apples did the boy first buy ? 

Let the pupil take the last number of apples, 8, and reverse 
the process. Ans, 40 apples. 

2. There is a certain number, to which if 4 be added, and 
from the sum 7 be subtracted, and the difierence be multiplied 
by 8, and the product divided by 3, the quotient will be 64, 
what is that number ? Ans, 27. 

3. If a man save six cents a day, how many cents would 

he save in a year, (365 days ?) how many in 45 years \ 

how many dollars would it be ? how many cows could ha 
buy with the money, at 12 dollars each ? 

Atis, to the last, 82 cows, and 1 dollar 50 cents remainder. 

4. A man bought a farm for 22464 dollars ; he sold one 
half of it for 12480 dollars, at the rate of 20 dollars per acre ; 
how many acres did he buy ? and what did it cost him per 
acre ? Ans. to the last, 18 dollars. 

5. How many pounds of pork, worth 6 cents a pound, can 
be bought for 144 cents ? 

6. How many pounds of butter, at 15 cents per pound, must 
be paid for 25 pounds of tea, at 42 cents per pound ? 

7. A man married at the age of 23 ; he lived with his wife 
14 years ; she then died, leaving him a daughter 12 years of 
age ; 8 years after, the daughter was married to a man 5 
years older than herself, who was 40 years of age when the 
father died ; how old was the father at his death ? 

Am. 60 years. 

8. The earth, in moving round the sun, travels at the rate 
of 68000 miles an hour; how many miles does it travel in 
oi.e day, (24 hours ?) how many miles, in one year, (365 
days ?) and how many days would it take a man to travel tms 
last distsnce at the rate of 40 miles a day ? how many years ^ 

Ans. to the last, 40800 years. 
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Problems in the Measurement of Rectangles 
and Solids. 

Note. — A rectangle is a figure having four mdos, and eaeh of Um 
four comers a square comer, or right angle. 

Problem I. 

IT 48.* The length and breadth of a rectangle given, to 
find the tqtmre contents. 

1. How many square rods in a plat of ground 5 rods lonfi; 
and 3 rods wide ? 

Solution. — A square rod is a 

Snare measuring 1 rod on each side, 
e one of those in the annexed dia- 
granj. We see from the diagram that 
there are as many squares in a row as 
there are rods on one side, and as many 
rows as there are rods on the other 
side ; that is, 5 rows of 3 squares in a 
row, or 3 rows of 5 squares in a row. 
We multiply the number of squares in 
one row by the number of rows ; 5 X 3 => 15 square rods, Atis, 



D c 



Hence the 



RUUS. 



Multiply the length by the breadth, and the product will bo 
the square contents. 

NoTB.^ — Three times a line 5 rods long is a line 15 rods long. 
Hen<» the pupil must not fail to notice, that we multiply the number 
of square rods in a piece of ground 1 rod wide and of the given length 
by the number of rods in the width. 

BXAMPIiBS. 

2. How many square rods in a piece of ground 160 rods 
long (squares in a row) and 8 rods wide (rows of squares) ? 

Ans, 12S0 square rods. 

3. How many square feet in a floor 32 feet long and 23 
feet wide ? Ans, 736. 

4. How many yards of carpeting, 1 yard wide, will it take 

Qaestions. — If 48* Describe a rectangle ; a square rod. How 
do you determine the namber of squares in a row, and the number of 
rows ? Give the rule. What is the quantity really multiplied? ■ What 
absurdity in considering it otherwise ? 
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to cover the floors of two rooms, one 8 yards long and 7 yards 
mcle, and the other 6 yards long add 5 yards wide ? 

Ans. 86 yards. 

5. How many square feet of boards will it take for the 
floor of a room 16 feet long and 15 feet wide, if we allow 12 
sfiuare feet for waste ? Ans, 252, 

6. There is a room 6 yards long and 6 yards wide ; how 
many yards of carpeting, a yard wide, will be suflicient to 
cover the floor, if the hearth and fireplace occupy 3 square 
yards? A?is. 27, 

Problem II, 

ir49. The square contents and width given, to Jind the 
length. 

1. What is the length of a piece of ground 3 rods wide, 
and containing 15 square rods ? 

Solution. — In this example we have 15, the number of squares 
in several rows, (see the diagram, problem I.,) and 3- the number of 
squares in 1 row, to find the number of rows. We divide the squanis 
in the number of rows by the squares in 1 row. Hence, 

RULE. 

Divide the square contents by the width, and the quotient 
will be the length. 

Note. — Or, really, since the divisor and dividend must be of the same 
denomination, we divide the whole number of square rods by the square 
rods in a piece of land 3 rods long by 1 rod wide ; thus, 16 H- 8 =s 5 
rods in length, Ans. 

EXAMPLES. 

2. A piece of ground containing 1280 square rods, is 8 
rods in width ; what is its length ? Ans. 160 rods. 

3. A floor containing 736 square feet, is 23 feet wide , 
what is its length ? Ans, 32 feet. 

PaOBLEM III. 

ir so. The squire contents and length given., to find the 
width, 

1. What is the width of a piece of ground, & rods long, 
and containing 15 square rods i 

Qaestions, — If 49. Repeat the 2d proMem ; the example. What 
t>vo things are given in the example, and what required? Gire the 
inlc. What is really the divisor, and why ? 
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Solution. — We divide the squsTQ contenls hy the fcn^, w 
really by the square contents of a portion of the ground 5 rods long 
and 1 rod wide. Aus, 3 rode. 

Hence, 

. RULK. 

Divide the square contents by the length, and the quotient 
will be the width. 

BXAMPI«BS. 

2. A piece of ground containing 1280 square rods, is 160 
rods in length ; what is its width ? Ans» 8 rods. 

3. What is the width of a field 186 rods long, and con- 
taining 13392 square rods ? A71S. 72 rods. 

Probi^m IV. 

IT ff !• The length, breadth, and hight, or thickness given 
t^Jind the contents of a cubic body» 

1. How many solid feet of wood in a pile 5 feet long, 3 
feet wide, and 4 feet high ? 

Solution. — A solid toot m a 

solid 1 foot long, 1 wide, and 1 

high. By carefully inspecting the 

diagram, we may see that a portion 

of wood 5 feet long, 1 foot wide, and 

I high, will contain 5 solid feet. 

Multiplying 5 solid feet by 3, we 

get the contents of a portion 5 feet 

long, 3 feet wide, and 1 foot high. 

5 X 3 a 15 solid feet ; and multi- 

pljring 15 solid feet by 4, we get the contents of the whole pile, 15 X 

4 s 60 solid feet, Ans. These are the quantities multiplied, but for 

convenienee we adopt the fallowing 

Multiply the length by the hreadth,'and the resulting prod- 
uct by the hight 

KXAMPIiSS. 

2. A laborer engaged to dig a cellar 27 feet long, 21 feet 

QqesUons. — IT 50* Repeat the 3d problem ; the example ; rule. 
What is really the divisor, and why ? 

IT 51, What is the 4th problem? the first example? Drscribe a 
solid foot. What quantity do you multiply in the first multiplication? 
in the second? What rule do you adopt for convenience ? 
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wide, and 6 feet deep; how many 0olid feet must he re* 
move? An$. 3402 solid ieet. 

3. A farmer has a mow of hav 28 feet long, 14 feet wide» 
and 8 feet high ; how many solicT feet does it contain ? 

Am. 3136 solid feet 

Problem V. 

IT ff3* The solid contents, length, and breadth, given, to 
Jlnd the hight. 

1. A pile of wood 6 feet long and 3 feet wide, contains 60 
solid feet; what is its hight? 

Solution. — Since the divisor must be of the same denomination 
SF the dividend, (solid feet,) we have given the solid contents of a pile 
5 feet long, 3 feet wide, and several feet high, which we divide by 
the solid contents of a portion having the same length and breadth, 
and 1 foot high, to get the number of feet in the hight of the pile. 
Thus, 5 X 3 =ps 15, and 60 -^ 15 F* 4 feet m hight, Ans, Hence, 

RUIiK. 

Divide the solid contents by the product of the length mul- 
tiplied by the breadth. 

EXAMPIiES. 

2. A man dug a cellar 27 feet long, and 21 feet wide, and 
removed 3402 solid feet of earth ; what was its depth ? 

Am, 6 feet. 

3. A mow of hay, 28 feet long and 14 feet wide, contains 
3136 solid feet ; what is its hight ? Ans. 8 feet. 

Note. — In a similar manner we may find the breadth or tha 
length, when the solid contents and the other two dimensions are 
given. 

4. A pile of wood, 4 feet wide and 6 feet high, contains 
360 solid feet ; what is its length ? Ans, 15 feet. 

5. A stick of timber, 78 inches long and 8 inches thick, 
contains 6864 solid inches ; what is its width ? 

Ans. 11 inches. 

Questions* — % 53. What is the 5th problem ? the first example f 
solution ? rule ? When the iolid contents, width, and hight are giren. 
haw may the length be found? When the solid contents, length, aai 
hight are given, how may the width be found ? 
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IT S9* ' Genertd questions to be answered mehtaUy^ or hy the 
slate. 

1. If the number of squares be 84, and the squares in a row 
be 14, how many will be the rows of squares ? 

2. If the number of squares be 9500, a^ the rows of 
squares be 76, how many will be the squares in a row ? 

3. Were you required to form an oblong field containing 96 
square rods, what, and how many ways might you vary the 
figure, (rows of squares and squares in a row,) each figure to 
contain just 96 square rods ? 

4. There is a frame, 40 feet square and 18 feet high, the 
sides of which are to be covered with boards 13 feet long, 1 
foot wide J what number of tjiese boards will it take, allowing 
only 7 feet waste ? Arts, 222 boards. 

5. A loofla, in a furniture warehouse, is 36 feet long and 29 
feet wide ; how many tables, 3 feet square, can be set in it, 
leaving a space 2 feet wide on one of the sides ? 

Arts. 108 tables. 



IT 54. DefinitioBSf. 

Integers are distinguished as prime, composite, even, and 
odd. 

1. A Prime number is one that cannot' be divided by any I' 
integral number except itself and a unit, without a. fraction in 
the quotient; as, 1, 2, 3, 5, 7. ^ ^ - ,- 

Note. — Two numbers are prime io each other when a unit is thie only 
whole number that will dWide them both without a fractional quotient ; 
as, 8 and 15, 25 and 86. 

i2. A Cofnp^it'B rmmher^ see IT 24. 

3. An R9)en number is one which is exactly divisible by 2. 

4. An Odd 'number is one which is not exactly divisible 
by 2. 

ITtltS* I. One number is a Measure of snot&er when it 
divides it imthmU a remainder. Thus, 2 is a measure of 18; 
5 of 45; 16 of 64. 

2. A number is a Crnvmrnt MiMSure<6(^ two or more num- 
bers when it divides each of them without a remainder. Thus 
3 is a common measure of 6 and 18 7 of 28 and 42; 4 of 
12, 20 and 32 ; 5 of 10, 15, 20, 25. 

5^«ealiosfl» — If M* How are integers distingoished f What is a 
mime number? composite number? even number? odd number? 
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3. One number is a MvltipU of another when it can be 
divided by it rmthout a remainder. Thus 8 is a multiple of 
2; 15 of 5; 33 of 11. 

4. A number is a Common Multiple oi two or more num- 
bers when it c|yn,:b^,^4ivided by each of them without a re- 
mainder. Thus, 1^ is a common multiple of 3 and 5; 16 of 
2, 4 and 8; 28 of 4 and 7; 54 of 2, 3, 6, 9, 18 and 27., 

5. An AliqtLot^ or even part, is any number which is con- 
tained in another number exactly 2, 3, 4, 5, &c., times. Thus, 
3 is an aliquot part of 15, so also is 5. Each of the numbers, 
2, 3, 4, 6, 8, and 12, is an aliquot part of 24. 

6. The Reciprocal of a number is a U7iity or 1, divided by 
the number. Thus, I is the reciprocal of 2 ; 4 of 3 ; i of 4 ; 
iof9, &c. ^ 

Note. — Any namber is a multiple of all its measure ftnd a meaiur§ 
of all its multiples. 



IT 96. General Principles of Division. 

The value of the quotient in division evidently depends 
on the relative values of the dividend and divisor. 

Example. — Let the dividend be 24, the divisor 6, and the 
quotient will be 4. • Multiplying the dividend by 2, we in 
effect multiply the quotient by 2. Thus, 24 X 2 = 48, and 
48 -5- 6 = J3, which is 2 times 4, the quotient of 24 -r 6. 

Again, dividing the divisor by 2, we in effect multiply the 
quotient by 2. Thus, 6-7-2 = 3, and 24 -^ 3=: 8, which is 
2 times 4, the quotient of 24 -r- 6, the same as before. Hence, 

Principle I. Multiplying the dividend, (/i^^'dividing the 
divisor, by any number, is in effect multiplying the quotient 
by .that number. 

irffy» Example as above, namely, dividend 24, divisor 6, 
and quotient 4. Dividing the dividend by 2, we in effect 
divide the quotient by 2. Thus, 24 -5- 2 =: 12, and 12-5-6 
= 2, which is equa^to liiatf of the /quotient of 24 -J- 6. 

Again, multiplying the divisor by 2, we in effect divide the 
quotient by 2. Thus, 6 X 2 = 12, and 24 -r- 12 =:2, which 
is equal to 1 half of the quotient of 24 -f- 6, the same as be- 
fore. Hence, 

Qnestions* — 1[ 55. What is a measure ? common measure ? mul 
tiple? common multiple? an aliquot part? the reciprocal of a quantity? 

If 5<l« On what does the value of ihe quotient m division depend ? 
\7hat is the 1st principle? 
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PRmciPLB II. Dmding the dividend, or multipljiog the 
divisor bj any number, is in effect dividing the quotient by 
that number. 

IT 58« Example, the same as before. Multiplying both 
dividend and divisor by 2 does not alter the quotient. Thus, 
24 X 2 = 48; 6 X 2= 12 ; and 48 -r- 12 = 4, which is equal 
to the quotient of 24 -^ 6. 

Again, dividing both dividend and divisor by 2 does not 
alter the quotient. Thus, 24 -^ 2 == 12 ; 6-f-2 = 3; and 
12-?- 3 = 4, which is equal to the quotient of 24-1-6, the 
same as before. Hence, 

Principle III. Multiplying or dividing both dividend and 
divisor by the same number does not alter the quotient. 

ITtlO. Example. It is required to multiply 24 by 6, and 
divide the product by 6, 24x6 = 144, and the product 
144 -f- 6 ==24, which is equal to the number multiplied. 
Hence, 

Principle IV. If a number be multiplied, and the product 
divided by the same number, the quotient will be the number. 

This result depends upon the principle that if the product 
be divided by the multiplier, the quotient will be the multi- 
plicand. 



IF 60. Cancelation. 



1. How many oranges, at 4 cents apiece, can be bought 
for 4 dimes, or 4 ten cent pieces ? 

Solution. — We multiply 10 by 4 to get the number of cents, 
10 X 4 = 40 ; then as many times as 4 is contained in 40 so many 
oranges can be bought. But multiplying 10 and dividing the pro- 
duct by the same number does not change it, (^ 59 ;) hence, we may 
omit both operations, taking 10 for the result, as follows : 

OPERATION. Writing 10 and the multiplier 4 above, and the 

10 V 4^ ' divisor 4 below a horizontal Hne, we strike out 4 

— 10 above and below the line, and we have 10 for the 

^ result. Ans. 10 oranges. 

NoTB. — This process of omitting 4 is called cancelation. When 
we cancel a number, we usually draw an oblique line across it. 



Questions. — If 67. What is the 2d principle f 
H 58. What is the 3d principle ? 
it 59. What is the 4th principle ? 
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2. A farmer sold 15 cows for 24 dollars apiece, Bnd took 
his pay ia ?heep at 5 dollars apiece ; how many sheep did 
he receive? 

Solution. — We see that 24 is to be multiplied by the composite 
number 15 =« 3 X 5, and the product divided by 5. Using the com- 
ponent parts of the multiplier, we muhiply 24 by 3. Now the protiuct 
of 24 X 3 is to be multiplied and the result divided by 6, which oper- 
ations we may omit, as follows : 

Writing the numbers as already described, we 

OPERATION. gtrii^e out 5 below, and 15 = 3 X 6 above the line, 

3 and above 15 set the factor 3, by which we multi- 

24 X ^^ lyo P^y ^^' Since there is no number by which to di- 

g — '^ vide this product, it is the result required. 

^ Ans. 72 sheep. 

3. Multiply 165 by 33, and divide the product by 31 ; 
multiply the quotient by 16 and divide the product by 99 ; 
multiply the quotient by 62 and divide the product by 65 ; 
multiply the quotient by 3 and divide the product by 20. 

OPERATION. By closely in* 

3*42 specting these num- 

i$$ X BXUX 0^X3 24 .4 bets we see that 

~~i- — :r-: —- = -r = 4 -= all the factors above 

UX99X$$X^0 5 5 the line are canceled 

5 except 4, 2 and 3, 

which must be mul- 
tiplied together ; and that all the factors below the line are canceled 
except 5, by which the product of the remaining factors above the line 
is to be divided. 

Note 1. — It is plain that 16 above and 20 below the line have the 
/actor 4 common, for 16 = 4X4 and 20 = 4 X 5 ; we therefore can- 
cel the factor 4 from 16 and 20 ; this we do if we erase the two num- 
bers, and write 4 the other factor of 16 over it, and 5 the other factor 
of 20 under it. We see also that 3, the reserved factor of 165, can- 
cels 3, the reserved factor of 99. 

Note 2. — If the pupil will perform the operations at length, of 
multipljring and dividing, in this example, he will see how much is 
saved by cancelation. 

Cancelation, then, is the method of erasing, or rejecting, a 
factor or factors, from any number or numbers^ It may be 
applied for shortening the operation where both multiplication 
and division are required, by rejecting equal factors from the 
numbers to be multiplied and the divisors. 
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RinUBU 

I. Write down the numbers to be multipl'jed together abovef 
md the divisors below, a horizontal line. 

II. Cancel all the factors common to the numbers to be 
multiplied and the divisors. 

III. Proceed with the remaining numbers as required by 
tlie question. 

Note. — One factor on one side of the line will cancel only one Uii 
factor on the other side. 

EXAMPLES FOR PRACTICE. 

4. A man sold 35 barrels of flour at 6 dollars per barrel, and 
took his pay in salt at 3 dollars per barrel ; he sold the salt at 
4 dollars per barrel, and took his pay in broadcloth at 7 dol- 
lars per yard ; he sold the broadcloth at 8 dollars per yard, 
and took his pay in sheep at 2 dollars a head ; he sold the 
sheep at 3 dollars a head, and took his pay in land at 15 dol- 
lars per acre ; how many acres of land did he purchase ? 

If like factors be canceled from the numbers to be multi- 
plied and the divisors, there will remain of the numbers to be 
multiplied 5 X 4 X 4 = 80, and of the divisors 3 ; and ^c= 
261. Atis. 26| acres. 

5. What is the quotient of36x8X4x8X2 divided by 
6X5X3X4X2? 

Note. — The remaining factors of the numbers to be multiplied 
are 2, 8 and 8, and of the divisors, 5. 

6. In a certain operation the numbers to be multiplied are 
27, 14, 40, 8 and 6, and the divisors are 7, 10, 12 and 16; 
what is the quotient ? 

9 X 2 X 2 X 8 = 288, and 288 ~- 5 =57f, Aiis 

7. What is the quotient of 4 X 7 X 18 X 10 X 8 X 9, 
divided by 24 X 72 X 3 ? 

Note. — All the divisors cancel. Ans. 70. 

8. If the numbers to be multiplied are 14, 5, 3 and 28, and 
the divisors 15 and 9 ; what is the quotient ? 

Note. — The remaining factor of the divisors is 9. Ans. 430^. 

Questions. — IF 60. If a number be mnltiplied and the product 
divided by the same number, what is the resiih ? When such operations 
are to be performed, how may they be contracted? What i^ this pro- 
cess called? How do you indicate that a number is canceled? What 
is cancelation? When may it be applied? Eepeai the rule. Explain 
the operation in Ex. 5 ; in Ex. 6, &c. 
'7* 
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^61. To find a common divisor of two or more numbers. 

1. Find a common divisor of 6, 9 and 12. 

( 6 ■= 3 X 2 The factors, which is common to the sev- 
OPEBITION. } 9 ■= 3 X 3 eral numbers, must be a common divisor of 
( 12 s 3 X 4 them. Hence the 

UULE.^ 

Separate each number into two factors, mie of which shall 
be common to all the numbers. 

The common factor will be their common divisor. 

KXAMPLES FOR PRACTICK. 

2. Find a common divisor of 4, 16, 24, 36 and 8. 

Ans. 4. 

3. Find a common divisor, or common measure, ^hioh 
terms mean the same thing,) of 22, 44, 66, and 88. 

Ans. 11. 

4. Required the length of a rod which will be a common 
measure of two pieces of cloth, one of them 25 feet, the other 
30 feet long. Aiis. 6 feet. 

IT 6^. To find the greatest common divisor y or measure^ of 
two or more numhers. 

Find the greatest common divisor of 128 and 160. 

FIRST METHOD. 
OPERATION. Solution. — The greatest 

128 = 2X2X2X2X2X2X2 common divisor of two or more 
IGU = 2X2X2X2X2X^ numbers is their greatest com- 

mon measure, (H 55,) and is 
the greatest factor common to them. By separating the numbci's into 
their prime factors, we find the factor 2 occurs 7 times in 128, and 6 
times in 160. As no number will contain another, unless it contains all 
its prime faictors, the product of all the prime factors common to both 
numbers must be the greatest common divisor. 

2 X 2 X 2 X 2 X 2 = 32, ./^/i*. Or, 

SECOND METHOD. 
By a sort of trial. The greatest common divisor cannot exceed the less 
number, for it must contain it. We will try, therefore, if the less nuuiber, 
128, which measures itself, Will also divide, or measure, 160. 
128)160(1 128 in 160, 1 time, and 82 remain ; 128, therefore, 

128 is not a divisor of 160. We will now ti^ whether this 

— — remainder be not the divisor sought ; for, if 32 be a 

82)1^8(4 divisor of 128, the former divisor, it must also beef 
ife 160, which consists of 128 -[- 32 ; 32 in 128, 4 times, 

without any remainder. Consequently it is contained 
in 160 = 128 -f- 82, just 5 times ; that is, once more than in 128. And ' 
as no number greater than 82, the difference of the two numbers, is con- 
tained once more in the greater, it is the greatest common divisor. Hence, 
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RULE. 

I. Separate each number into its prime factors, and the 
product of all the prime factors common t^ the several num- 
bers will be the greatest common divisor. Or, 

II. Divide the greater number by the less, and that divisor 
by the remainder, and so on, always dividing the last divisor 
by the Ic^st remainder, till nothing rema;in. The last divisor 
will be the greatest common divisor required. 

NoTi l.-^When we would find the greatest common divieor of 
more than iwa numbeis, we may first find the greatest common divi' 
6or of two numbers, and then of that common divisor and one of the 
other numbers, and so on to the last number. Then will thjs gxeatesi 
common divisor last found be the answer. 

Note 2. — Two numbers which are prime to each other ^ of course, 
can have no common divisor greater than 1. 

EXAMPUBS FOR PRACTICE. 

1. Apply the foregoing rule to find the greatest common 
divisor of 21 and 85. 

2. Find the greatest common divisor of 96 and 544. 

Am. 32. 

3. Find the greatest common divisor of 468 and 1184. 

Ans, 4. 

4. What is the greatest common divisor of 32, 80, and 
256? Ans, 16. 

5. Wliat is the greatest common divisor of 75, 200, 625, 
and 150 ? Ans, 25. 

6. A certain tract of land containing 100 acres, is 160 rods 
long and 100 wide ; what is the length of the longest chain 
that will exactly measure both its length and breadth ? 

Ans. 20 rods. 

7. A has 2640 dollars, B 1680 dollars, and C 756 dollars, 
which thqy agree to lay out for land at the greatest price per 
acre that will allow each to expend the whole of his money ; 
what was the price per acre, and how many acres did each 
man buy ? 

Ans, A bought 220 acres, B 140 acres, and C 63 acres, at 
12 dollars per acre. 

Questions. — If 62. What is the greatest common divisor of two 
or more numbers ? Describe the process of finding it for two numbers ? 
rule? How found when the numbers are more than two? What is the 
greatest common measure of numbers that are prime to each other ? 
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COMMON FRACTIONS. 

IT 63* When whole numbers, which are called integeis, 
(IF 36,) are subjects of calculations in arithmetic, the opera- 
tions are called operations in whole numbers. But it is often 
necessary to make calculations in regard to parts of a thing or 
unit. We may not .only have occasion to calculate the price 
of 3 barrels, 5 barrels, or 8 barrels of flour, but of one third 
of a barrel, two fifths of a barrel, or 8eve7i eighths of a barrel. 
. When a unit or whole thing is divided or broken into any 
number of equal parts, the parts are called firactions, or broken 
mimberSi (from the Latin word, frango^ I break.) If it be 
divided into 3 equal parts, the parts are called thirds ; if into 
7 equal parts, sevenths ; if into 12 equal parts, twelfths. The 
fraction takes its name, or denamination, from the number of 
parts into which the unit or whole thing is divided. 

If the unit or whole thing be divided into 16 equal parts, 
ihe p&rts are ctdled sixteeniks, and 5 of these parte would be 
6 sixteenths. 

Fractions are of three kinds. Common, (sometimes called 
Vulgar,) Decimal, and Duodedmxd, 

Common fractions are always expressed by two numbers, 
one above the other, with a horizontal line between tHem ; 
thus, J, §, f 

The number beloio the line is called the Denominator, be- 
cause it gives na7ne to the parts. 

The number above the line is called the Numerator, because 
It numbers the parts. 

The denominator shows into how many parts a thing or 
unit is divided ; and 

The numerator shows how many of these parts are con- 
tained in the fraction. Thus, in the fraction f , the denomina- 
tor, 8, shows that the unit or whole thing is divided into 8 
equal parts, and the numerator, '3, shows that 3 of these parts 
are contained in the fraction. The numerator, 3, numbers the 
parts ; the denominator, 8, gives them their denomination or 

Questions. — ^63. What are integers? What fractions, and 
whence their necessity? Whence do fraciions take their name ? How 
many kinds of fractions? Name them. How are common fractions 
writtc n ? What is the lower number called, and why ? What tloes it 
show? What is the upper number called, and why ? What determmes 
the size of the pans, and why? What are the tenn" of a fi action^ 
What tive the terms of the fraction i^? ^^J ? &c. 
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name, and shows tneir size or magnitude ; for if a thing br 
divided into 8 equal parts^ tlie parts are but half as large as 
if divided into but 4 equal parts. It will evidently taie 2 
eighths to make 1 fourth. 

The numerator and denominator, taken together, are called 
the ter7ns of the fraction. Thus, the terms of the fraction -^ 
are 7 and 10 ; of f , 2 and 8. 

IT 64. It is important to bear in mind, that fractions arise 
from division, and that the numerator may be considered a 
dividend, and the denominator a divisor,. and the value of the 
fraction the quotient; thus, J is the quotient of 1 (the nu- 
merator) divided by 2, (the denominator ;) j^ is the quotient 
arising from 1 divided by 4 ; and | is 3 times as much, that 
is, 3 divided by 4 ; thus, 1 fourth part of 3 is the same as 3 
fourths of 1. 

Hence, a common 'fraction is always expressed by the sign 
of division, the numerator being written in the place of the 
upper dot, and the denominator in the place of the lower dot. 

I expresses the quotient, of which 1 1 1: S;: JSii:?or^5?ro^. 

1. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

*A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, = ^. Ans, | of an orange. 

2. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share? if 4 apples, what? if 2 ap- 
ples, what ? if 5 apples, what ? 

3. What is the quotient of 1 divided by 3 ? of 2 by 

3? of 1 by 4? of2by4? ^ of 3 by 4? of 

5by7? of6by8? of4by6? of2by 14? 

4. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? J of 3 oranges ? ^ 

of 3 oranges? iof4? iof2? |of5? 

|of3? iof2? 

IT ^S* A fraction being part of a whole thing, is properly 
less than a unit, and the numerator will be less than the de- 
nominator, since the denominator shows how many parts 

Questions. — IT 04. From what do fractions always arise ? What 
may the numerator be considered? the denominator? What is the value 
of the traction ? Of what is j the quotient ? | ? -}-^ ? -J of 3 is what part 
of 1 ? iV of 7 is what part )f 1 ? By what is a common fraction al 
ways expressed ? 
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make a whole thing, and there roust not be so many of the 
parts taken as will make a whole thing. 

But we call an expression written in the fractional form 
r fraction, though its numerator equals or exceeds the denom- 
'nator, and its value, consequently, equals or exceeds a unit ; 
but since there is, not a strict propriety in the name, it is called 
an improper fraction. Hence, 

A Proper Fraction is one that is less than a unit, its nu- 
merator being less than the denominator. 

An Improper Fraction is one that equals or exceeds a unit. 
Its numerator equaling, or exceeding the denominator. Thus, 
-^*, f ^, are irnproper fractions. 

A Simple Fraction is a single fraction, either proper or im- 
proper. Thus, |, f , -J-f , are simple fractions. 

A Compound Fraction is a fraction of a fraction, or several 
fractions connected by the word of. Thus, J of.|^, f of -y^, | 
of i of ^i are compound fractions. 

A Complex Fraction is one which has a fraction, either 

simple or compound, or a mixed number, for its numerator, 

I 4^ $ of 4 
or for its denominator, or for both. Thus, ^, ~, ^^^ , are 

complox fractions. 

A Mixed Number , as already shown, is one composed of a 
whole number and a fraction. Thus, 14J, 13j, &c., are 
mixed numbers. 

A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Ma ry 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction? 

Was James' fraction proper or improper ? Why ? 

Was Nancy's fraction proper or improper? Why? 

If an orange be cut into 5 ec^ual parts, by what fraction is 

1 part expressed ? 2 parts ? 3 parts ? 4 parts ? 

e> parts ? How many parts will make unity or a whole 

orange ? 

If a pie be cut into 8 equal pieces, and two of these pieces 
be given to Harry, what will be his fraction of the pie ? if 5 

Qaeslions, — IT 65. What is a proper fraction, and why so cLlled ? 
its value ? What is an improper fraction, and why so called ? When 
IS its value a unit ? When greater than a unit ? Why ? What is a 
simple fraction ? a simple proper fraction ? a simj>le improper fraction ? 
a compound fraction? a complex fraction? a mixed number? What 
kind of a fraction ic f of J of -/^ f More questions of this chiracter. 
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paeces be gnren to John, what will be his fraction ? what frac- 
tion or part of the pie will be left ? 



. IT 66. Reduction of Fractions. 

Reduction of fractions is changing them from one form to 
another without altering their value. 



To reduce an improper frac* 
tion to a whole or mixed num- 
ber. 

1. In 4 halves (f) of an 
apple how many whole ap- 
ples ? 

Solution.-^ Since 2 halves 
(f ) of an apple are equal to 1 
whole apple, 4 halves (|-) are 
equal to as many apples as the 
number of times 2 halves are con- 
tained in 4 halves, which is 2 
times. Ans. 2 apples. 

3. In J of an apple how 

many whole apples ? in 

f ? inJ^? in^? 

in 4^? in j|a? 

in ^i^ ? 

5. How many yurds in f 

of a yard? in J of a 

yard? inf ? in f? 

in J^? in ^? 

in ij^? in J^? 

in^? in V-? 

7. How many bushels in 8 
pecks ? that is, in f of a bush- 
el? in JjQ^? in V- 

in J^? in ^1 

in iji? m 3^1 

9. If I give 27 children J 
of an orange each, how many 
oranges will it take I 



To reduce a whole or mixed 
number to an improper frac* 
tion, 

2. In 2 whole apples how 
many halves ? 

Solution.-^ In 2 apples an 
two times as many halves as there 
are in 1 apple. Since there are 
2 halves (f ) in 1 apple, there are 
2 times 2 halves in 2 apples, »b4 
halves, that is, ^, Ans. 

' 4: In 3 apples how many 
halves ? in 4 apples ? in 6 ap- 
ples ? in 10 apples ? in 24 ' 
in 60? in 170? in 4921 

6. Reduce 2 yards to 
thirds. Am. f . Reduce 2| 
yards to thirds. Ans. f. Re- 
duce 3 yards to thirds. 

3J yards. 3| yards. 

5 yards. 5| yards. 

6| yards. 

8. Reduce 2 bushels to 

foutths. 2} bushels. 

f) bushels. • 6J bush- 
els. 7J bushels. 

25f bu&hels. 

10. In 6 1 oranges how 
many fourths of an orange ? 
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0P^]^4TI0N. It will take 

4)27 ^; and ilia 

•— ■ evident, that 

Ans. 6| oranges, dividing the 

numerator, 
27, ( = the number of parts con- 
tained in the fraction,) by the de- 
nominator, 4, (•= the number of 
parb in 1 orange,) will ^ve the 
number of whole oranges, and the 
remainder, written over the de- 
nominator, will expraw the frac- 
tional part. Hence, 

To reduce an improper 
fraction to a whole or mixed 
number^ 

RUI.B. 

Divide the numerator bj' 
tbe denomin.ator ; the quo- 
tient will be 'the whole or 
mixed number. 



0PEBAT109- 

6| oranges. 
J 

24: fourths in 6 oranges, 
3 " co^iVd in the frojction. 



27 = ^-, Am, 

Since there are 4 fourths in I 
orange, in 6 oranges there are 
6 times 4 fourtlis = 24 fourths, 
and 24 fourthd -)- 3 iburths » 127 
fourths. Hence, 

To reduce a mixed numhei 
to an improper fraction^ 

RVLB. 

Multiply the denominator 
of the fraction by the whole 
number; to the product add 
the numerator, and write the 
result over the denominator. 

Note 1. — A whole number may be reduced to the form of an im- 
proper fraction, by writing 1 under it for a denominator. 

Note 2. — A whole number may be reduced to a fraction having a 
specified denominator, by multiplying the whole number by the given 
denominator, and taking the product for a numerator. 

EXAMPLSSi FOR PRACTICE. 



11. In ^ of a dollar, how 
many dollars ? " 

13. In J^tfJ^ of an hour, 
how many hours ? 

15. In A^^ of a shilling, 
how many shillings ? 



12. In \^ dollars, how 
many sixths of a dollar ? 

14. What is the improper 
fraction equivalent to 23|^ 
hours ? 

16. Reduce 730,^ shillings 
to an improper fraction. 



Questions. — ^ 66* What is reduction of fractions? To what is 
the value of a fraction equal? What is the rule for reducing an im« 
proper fraction to a whole or mixed number ? a mixed number to an 
improper fraction ? How may a whole number be reduced to the form 
of an improper -fraction ' How to a fraction having a specified dcnom 
icator? 
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17. In m^ of a day, how 18. In 156^} days, how 
many days ? many 24ths of a day ? 

Atis. 5Ljfa = 3761 hours. 
19. In J-^ of a gallon, 20. In 342| gallons, how . 
how many gallons ? many 4ths of a gallon ? 

il?w. J-^p- of a gallons 
, 1371 quarts. 

21. Reduce f*, 2^, fU» 22. Reduce l^J, 17|J. 
HU. W(^» to whole or mixed 8^, V^^, and 7^ to im- 
numbers. proper fractions. 

ir6T. To reduce a fraction to its lowest or most simple 
terms. 

If i of an apple be divided into 2 equal parts, it becomes f . 
The effect on the fraction is evidently the same as if we had 
muhiplied both of its terms by 2. In either case, the parts 
are made 2 times as many as they were before ; hut they are 
only HALF AS LARGE ; for it will take 2 times as many fourtlis 
to make a whole one as it will take haloes ; and hence it is 
that ^ is the same in value or quantity as |. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be mul- 
tiplied by 2, it becomes 4. 

Now if we reverse the above operation, and divide both 
terms of the fraction | by 2, we obtain its equal, f ; dividing 
again by 2, we obtain J, which is the most simple form of the 
fraction, hecause the terms are the least possible by which the 
fraction can be expressed. Hence, | = | = J, and the re- 
verse of this is evidently true, that | = | = |. 

It follows, therefore, by rmtltiplying or Mviding both terms 
of tJte fraction by the same nurnber, we change its terms with' 
out altering its vahve, (IF 58.) 

The process of changing | into its equal J, is called reduc' 
ing Refraction to its lowest terms, 

A fraction is said to be in its lowest terms when no number 
greater than 1 will divide its numerator and denominator 
without a remainder. 

1. Beduce |^ to its lowest terms. 

(frfiiflLTlON. ^® ^"^' ^y *"*'» **^** * ^**^^ exactly 



measure both 128 and 160, and, dividing, 

12S ^30 4 ^® change the fraction to its equ»l f^* 

4\ s— ^ =s= - Ans. -A-gain, we find that 8 is a divisor common 

^160 40 6 to both terms, and, dividing, we reduce 
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the fraction to its equal ^« which is now in its lowest tenns, for no 
greater nomber than 1 will again measure them. 

Note 1. — Any fraction may evidently be reduced te its lowest 
terms by a single division, if we use the greatest common divisor of 
the two terms. Thus, we may divide by 32, which we found (TI 62) 
to be the greatest common divisor of 128 and 160. 32) ^f f = f Ans 

Hence, To reduce a fraction to its lowest terms, 

RULK. 

Cancel all the factors common to both terms of the fraction. 

Note 2. — By referring to IT 60, the pupil will perceive that to cancel 
all the factors common, to both terms consists in dividing both terms by 
their greatest common divisor (T 62), or by any common divisor (IT 61), 
and the quotients thence arising by any other, and so on, until the terms 
are prime to each other (IT 64, Note). 

KXAMPIiES FOR PRACTICE. 

2. Reduce ^f | to its lowest terms. Arts, ^. 

3. Reduce |gg, ^fe, ^|, and || to their lowest terms. 

Ans, t, ^, f , f . 

Note 3. — Let the following examples be wrought by both methods , 
b} several divisors, and also by finding the greatest common divisor. 

4. Reduce ^J, /^^y, f |^, and if| | to their lowest terras. 

Ans. J, J, J, and |. 

5. Reduce tS%" ^^ ^*s lowest terms. Ans, J. 

6. Reduce ^^^ to its lowest terms. Ans. f . 

7. Reduce -^g^ to its lowest terms. Ans, ^J. 

8. Reduce ||f | to its lowest terms. Ans, |. 

Note 4. — The r||^ action of compound fi'actions to simple ones is pre- 
sented in IT 79 ; the reduction of fractions to a common denominator, in 
irir 70, 71 ; and the reduction of complex fractions to simple ones, in 
IT 85 (2), for the reason that the pupil is not sufficiently advanced to 
understand them at this place. 

Questions • — ^ GT. Give the illustration with the half apple- Re 
verse the operation. What follows f What is the process mentioned, 
and what is it called ? When is a fraction in its lowest terms ? Explain 
Ex. 1. How can a fraction be reduced by a single division? fiule. 
Give the note by which you determine by what number you divide. 



Digitized by VjOOQIC 



^68,69. COBIMON FRACTIONS. 87 

Addition and Subtraction of Fractions. 

COMMON DENOMINATOR. 

IT 68* 1. A boy gave to one of his companions | of an 
orange, to another f , to another J ; what part of an orange 
did he give to all ? H* I + 4 =i= how much ? . 

Solution. — The adding together of f , f and ^ of an orange is 
the same as the adding of 2 oranges, 4 oranges, and 1 orange, which 
would make 7 oranges. The 8 is called the common denominator, as 
it is common to the several fractions ; and we write over it the sum 
of the numerators, to express the answer. Arts, |. 

2. A boy had ^ of a dollar, of which he expended ^j^ ; 
what had he left ? / , 

Solution. — -^ of a dollar is one dime, or ten cent piece. The 
cperation, then, is to subtract 3 ten cent pieces from 7 ten cent pieces, 
which will leave .4 ten cent pieces, or, Ans, "Z^.. 

3. J -j- J -j- J ^ how much ? J — J = how much ? 

4. 2V + /<T-f-A + W + A = howmuch? 4-1— t\ = 
how much ? 

5. A boy, having | of an apple, gave J of it to Kis sister ; 
what part of the apple had he left f | — J == how much ? 

TOO. 1. A boy, having an orange, gave } of it to his 
sister, and J of it to his brother; what part of the orange did 
he give away ? 

Solution. — The fractions | and | of an orange can no more be 
iddedthan 3 oranges and 1 apple, which would make neither 4 oranges 
nor 4 apples, as they are of cfifTerent kinds, (^12.) But if 1 orange 
made 2 apples, the 3 oranges would make 6 apples, and the 1 apple 
being added we should have 7 apples. Now J does make just j, 
and consequently f make |, to which if ^ be added we shall have 
the Ans. |. 

The denominator, 4, of the fraction |, is a factor of 8, 
the denominator of the fraction J. And if each term of the 
fraction } be multiplied by 2, the remaining factor of 8, it will 
be reduced to 8*'' (f,) without altering its value. (167.) 
Hence, if the denominator of one fraction be a factor of tJie 
denominator of another frojction, and both its terms be multi* 

QaestioBS* — 1 68. Like what, is the process of adding eighths' 
^That is the 8 called, and why f What is the tenth of a dollar? 
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plied by the remaining factor, it vnU be reduced to the savu 
denoviinator tvith the latter fraction^ without altering its valt(£, 

(IT 59.) For example: 

2. How many 12ths in | ? 

Solution. — The factors of 12 are 3 and 4, the latter of which ia 
the denominator of |, and multiplying both terms of | by 3, the other 
factor, we have ^, a fraction of the same value as }, but having a 
different denommator. Ans. -^. 

3. A man has ^^ of a barret of sugar in one cask, | in 
another, and | in another ; how much in all ? 

Solution. — The denorhinator^, of the second fraction, is a factor 
of 12, the denominator of the first ; and if both terms of ^ be multi- 
plied by the other factor, 2, it will become ■^. Also 4, the denoini- 
nator of the third fraction, is a Ikctor of 12, and if both its terms be 
multiplied by 3, the other factor, it will be -ft-. And "i^-|--ft + ift 
= ff = lU barrels. Ans, 

4. What is the amount of J, f , and | ? 

Solution. — As the denominators are not factors of each other, we 
must take some number of which each is a factor. 30 is such a num- 
ber. The first denominator, '4, being a factor of 36, both terms of 
J may be multiplied by 9, the other factor, and we shall have ->^^» 
In like manner, both terms of | being multiplied by 6, we have ^f J 
and both terms of | being multiplied by 4, we have f^ ; then, ^^-f- 

The process in the above examples is called redtccing frac 
tions to a cominon denjominator , and is necessary when we 
wish to add or subtract those of different denominators. The 
common denominator, it will be perceived, must contain, as a 
factor, each of the other denominators. 

It is not always manifest what number will contain all the 
denominators. There are two methods of finding such a 
number. 

FIRST METHOD. 

iryO. If sfeveral numbers are multiplied together, each 
wiil evidently be a factor of the product. We hav?, then, the 
following 

Questions. — ^ 69. How can eighths and fourths be added ? 
When, and how, can one fraction be reduced to the denominator of 
another ? Explain the third example ; the fourth. What is the process 
called ? When is this necessary ? What must the common denomina- 
tor oontainf W^at is fuX manifest? How many methods of finding it ? 



Digitized by VjOOQIC 



T71. CQHMOiM FfUCfnONS. 9I> 

Multiply the numerator and denominator of each fraction 
by the product of the other denominators. 

Note 1. — The several new denominators will be products of the same 
numbers, jtnd, therefore, will be alike ; and the numerator and denom- 
inator of each fniction being multiplied by the same number, its value is 
not altered. See K 68. 

Note. 2. Tlie common denominator of two or more fractions is thfe 
common multiple of ail their denominators ; see 1|[ 55. 

EXAMPLES. 

1. Reduce |, f and | to equivalent fractions having a com- 
mon denominator. 

Eneh term of J being multiplied by 4 X 5, or 20, we have fj. 

I ** " 3x5, or 15, " " I J. 

" I " " 3X4, or 12, " « If. 

The terms of each fraction are changed, while its value is not 

altered. 

2. Reduce J, |, |, and f to equivalent fractions, having a 
common denominator. Ans, ^|§, ^f g, Jfg, ^J. 

3. Reduce to equivalent fractions, of a common denomina- 
for,* and add together, |, f , and J. 

Am. f»+M+i§=U=lW' Amount. 
4 Add together | and 4- * Amount, l^J. 

5. What is the amount of J + 1+14- i? 

Am. JH = l^^. 

6. What are the fractions of a common denominator equiva- 
.ent to I and f ? Ans. ^ and f£, or -^y and -fj* 

SECOND METHOD. 

iryi. While we can always find a common denominator 
oy the above rule, it will not always give us the least com- 
mon denominator. In the last example, 12 as well as 24 is a 
common denominator of J arid f. Let us see how the 12 is 
obtained. 

One number wiU contain another having several factors, 

when it contains all these factors. For example, let 18 be 

resolved into the factors 2x3x3, which, multiplied togeth- 

• er, will produce it. It contains 6, the factors of which, 2 

and 3, are the first and second factors of 18. It also contains 

Questions, — ^ TO. What is the rale in the first method ? Whence 
its propriety ? WTiat is a common multiple ? Explain the first example 
8* - 
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9, the factors of which, 3 and 3, are the second and third fac- 
tors of 18. But it will not contain 8=2 X 2 X 2, for 2 is 
only once a factor in 18. 

Now 12, the factors of which are 2 X 2 X 3, will contain' 
4 = 2x2, since these factors are the first and second factors 
of 12. It will in like manner contain 6. And it is the least 
number that will contain 6 and 4, for 2 must be twice a fac- 
tor, or It will not contain 4, and 3 must be a factor, or it wil/ 
not contain 6. Hence, no one of these factors can be spared. 
But 24 = 2x2x2x3, has, it is seen, 2 three times as a 
factor; so one 2 can be omitted, and we have the factors of 
12 as before. We have 2 as a factor once more than neces- 
sary, because it is a factor in both 4 and 6. Hence, when 
several of the denominators have the same factor toe need retain 
it but once in the common deno^nhmtor, 

IFTSI. The process of omitting the needless factors is 
called getting the least common denominator of several frac- 
dons, and is as follows : 

4.6 4 and 6 are each divided by 2 ; and 

the divisor and remainders being taken 

2.3 • for the factors of the common denomina- 
2 X 2 X 3 = 12. tor, we have rejected 2 once. 

1. Find the least common denominator of J, }, |, |, -^. 

2.4.6.8. 10 Solution. — We write the denomi- 

. nators in a line, and divide as here seen . 

1.2.3.4. 5 By the first division, 2 existing as a 
* factor in each of the five nurafers, is 

113 2 1% rejected four times, being retained 
once ; as the divisor is substituted for 
2X2X3X2X 5= 120 the five factors 2, which we should 

have had by multiplying all the num- 
bers together. But 2 being a factor in two of the remainders, it ia 
rejected once more by a second division. 

Am, 120. 

2. Find the least common denominator of |, ^, and ^J. 



Questions. — ^71« Why the necessitv of a second method? 
When will one number contam another? What numbers will 18 con- 
lain, and why ? What will it not contain ? why ? Why will 12 contain 
vhe denominators of both J And J ? Why is it the least number that will 
contain them ? Why is a factor , in 24 once more than necessary ? 
Wbai may then be done? 
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FIRST OPERATION. SBCOIVD <»>CRATI01I. 

12 8 . 12 . 24 4 8 . 12 . 24 


THl 

2 
2 
3 
2 


RT) OPKRAtlOM 

8 . 12 . 24 


2 


8.1.2 3 


2.3.6 


4 . 6 . 12 




4.1.1 2 


2.1.2 


2.3.6 


l2X2p^4 = yu,^7i5. 


1.1.1 


2 . 1.2 


4X3xs«=«5M,Aiw. 


1.1.1 



2X2X3X2=24, Ans, 

It may be seen that the product of the factors rejected by 
the first operation is 24, while it is 96 by the second and 
third. The answer by the first is consequently four times 
greater, and is not the least common denominator. 

Care must be taken to avoid this error in practice. The 
divisor should not be too large. It may always safely, though 
not necessarily, be the smallest number that can divide any 
two or more of the denominators without a remainder. 



NEW NUMERATORS. 



IT 73. 1. Reduce the fractions J, |, |, and f to equiva- 
lent fractions haviiwr the least common denominator. 



2.3.4.6 

1.3.2.3 

1.1.2.1 
2X3X2=12 



Solution. — The new denominator being found, 
as above, to be 12, the denominator, 2, of the first 
fraction, has been really multiplied by 6, and to 
preserve the equality of the fraction, the numerator 
must be multiplied by the same number, and ^ be- 
comes T^j. So § = tV f = A» and | = iV» 
and hence the fractions are -^j, -^j -^j ■^. 

Note 1. — The factor by which the numerator of any fraction is to 
\tk multiplied, may be found by dividing the common denominator by 
the denominator of this fraction. 

Hence, — Far reducing fractions to their lowest termSy 

Write down all the denominators in a line, and divide by 
the smallest number greater than 1 that will divide two oi 
more of them without a remainder. Having written the quo- 
Questions. -'- H 72. What is the process called I In the first ex 
ample, ^7hat factors are omitted, and what substituted, by the first divi- 
ftion f • What by the second ? Explain the second example. 
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tients and undivided numbers beneath, divide as before ; and 
80 on till there are no two numbers which can be divided by 
a number greater than 1. 

The continued product of the quotients and divisors will be 
ihe denominator required. Then multiply each numerator 
by the number by which its denominator has really been mul- 
tiplied. 

Note 2. — The least common denominator of two or more fraetioni 
is the least common multiple of all their denominators. See ^ 55. 

2. Reduce ^, f , and f to fractions having the least com- 
mon denominator, and add them together. 

Note 3. — In writing fractions for addition and subtraction which 
have a common denominator, the numerators may be written in a line, 
connected by the appropriate signs, one line extended under them all, 
and the denominator written undei this line but once. Thus, in the 
last example, 

i + §+ ^ = ^^^W^ = H= lit amount. 

3. Reduce ^ and ^ to fractions of the least common denom- 
inator, and subtract one from the other. 

Ans, -^j — -/f = tV» difTerence. 

4. There are 3 pieces of cloth, one containing 7 j yards, 
another 13j yards, and the other 15J yards; how many 
yards in the 3 pieces ? 

Before adding, reduce the fractional parts to their least common de- 
nominator ; this being done, we shall have, — 

Adding together all the 24ths, viz., IS-j-SO-f- 

7| = 7^1 > 21, we obtain 59, that is, Jf = 2^, We write 

13^ = 13 J J I" down the fraction ^^ under the other fractions, and 

15J = 15|^ J reserve the 2 integers to be carried to the amount 

A 0711 ^ of the other integers, making in the whole 37^^, 

5. There was a piece of cloth containing 34| yards, from 
which were taken 12§ yards ; how much was there left ? 

34f =34/^ We cannot take 16 twenty-fourths, (^}.) 

.12^= 12^1 from 9 twenty-fourths, (2^^) ; we must, there- 

. oTT? // ^^'®' borrow 1 integer, =24 twenty-fourths, 

Ans. ^lii; yds. ^^J,) which, with j^j, makes ^J ; we can now 

Questions. — IT 73. In getting 12 as the common denominator of 
the tractions in the first example, by what number has the denominator 
of I been multiplied ? By what, then, must the numerator be muliiphed ? 
The same questions in regard to | ; in regard to f . How is this mul 
Uplier found? Give the rule. What is the least common multiple? 
what is done with the sum of the fractions in the fourth example? 
Explain the borrowing: in the fifth example. 
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wibtrak iJf from f|, asid there will remain ^ ; and taking 12 inte- 
gers from 33 integers, we have 21 integers remaining. Ajis, 21j^{. 

IT T4. We have, then, /or the addition and subtraction 
of fractions^ this general 

Add and subtract their numerators when they have a com- 
mon denominator ; otherwise, they must first be reduced to it 
common denominator. 

KILIMPLES FOR PRACTICE. 

1. What is the amount off, 4§, and 12? Ans. 17 Jj-. 

2. A man bought a ticket, and sold f of it ; what part of 
the ticket had he left ? Am. |. 

3. Add together J,.|, ^, ^, i, and ^. Ammmi, 2ff . 

4. What is the difference between 14-^ and 16/;j ? 

5. From IJ take |. Bemainder^ |. 

6. From 3 take J. Rein. 2|. 

7. From 147J take 48|. Rem. 98|. 

8. Add together 112J, 311§, and 1000|- Ans. 1424+^. 

9. Add together 14, 11, 4|, tV» and J. Ans. 30f 

10. From | take J. From J take j. 

11. What IS the difference between i and J? | and \i 
5 and I? fandf? |andt? fandf? 

12. How much is 1 — J? I — J? 1 — |? 1 — |? 2 
— i? 2— f? 2i — I? 3t — tV? 1000 — t\>? 



Multiplication of Fractions. 

IT 75. I. To multiply afrat^ion by a whole numde . 

1. If 1 yard of cloth cost J of a dollar, what will 2 ^ aids 
cost? I X^^^how much? 

2. If a cow consume J of a bushel of meal in 1 day, how 
much will she consume in 3 days ? J X 3 = how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
ne give* for the whole ? f X 5 = how much ? 

4. How much is 2 times J ? 3 times J ? 2 times f ? 

Qvestions.-— ir74. Give the rale. HowmayJ fie rcduoed t:> tho 
denomi «ator of } ? | to the denominator of ) 7 (1(69.} 
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5. Multiply ^ by 3. f by 2. f by 7. 

6. A woman gives to her son §.,pf an apple , and to hei 
daughter twice as mucF|; what part of an api)le does the 
daughter receive ? 

Solution. — Sh« gives the son 3 pieces of an apple that had been 
cut iiilo 8 pieces, and she may give to the daughter twice the number 
of the same size, that is, 6 pieces, | X 2 = f . We multiply the 
numerator without changing the denominator. 

Or, she may give the daugliter 3 pieces of an apple that had been 
cut into half as many, that is, 4 pieces, each piece being tufice oi 
largo. We divide the denominator by 2, without changing the nu- 
merator, showing that, as 2 small pieces make 1 large piece, the 8 
small pieces will make 4 large ones. Ans. |, or J. 

Hence, dividing the denominator, which is the divisor, has 
the same effect on the value of the fraction as multiplying the 
numerator, which is the dividend. (IF 56.) 

Hence, there are two ways to rmdtiply a fraction by a 
whole number : — 

I. Divide the denomi7iator by the whole number, (when it * 
can be done without a remainder,) and over the quotient write 
the numerator. — Otherwise, 

II. Multiply tht numerator by the whole number, and 
under the product write the denominator. " 

If then the product be an improper fraction, it may b« 
reduced to a whole or mixed number. 

EXAMPLES FOR PRACTICE. 

1. If 1 man consume ^ of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Ans, to the .last, 1^ barrels. 

2. WTiat is the product of ^2^5 multiplied by 40 ? ^ X 
40 = how much ? Ans, 23§. 

3. Multiply ^^ by 12. by 18. by 21. 

by 36. by 48. by 60. 

Note 1. When the multiplier is a composite number, we may first 
multiply by one component part, and that product by the other. 
(^•^4.) Thus, in the last example, the multiplier, 60, is equal to 
12 X 5; therefore, ^i\ X 12 = U, and i J X 5 = f ^ = 5^^, 
Ans, 

Questions. — If 75. Repeat the sixth example. Why is a frac- 
aon multiplied by multiplying the numerator ? Why by dividing the 
denoininator ? "Give the rule. How may we proceed when the multi- 
pliet is a composite number? How is a nixed number mnltipliedt 
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. 4 Multiply ^f by 7 

Note 2. The mixed number may be reduced to an imf ruper frao 
tion, and multiplied, as in the preceding examples; but ihe operation 
will usually be shorter to multiply the fraction and whole number jf^ 
aralely, and add the results together. Thus, 7 times 5 are 35 ; and 
7 times J are ^=^5j, which, added to 35, make 40 J, Ans, 

Or, we may multiply XhR fraction first, and, writing down the frac 
tion, reserve the integers, to be carried to the product of the whole 
number. 

5. What wHl 9^^ tons of hay come to, at 17 dollars per 
ton ? Ans. l^^k^ dollars. 

6. If a man travel 2^^ miles in 1 hour, how far will he 

travel in 5 hours ? — — in 8 hours ? in 12 hours ? 

in 3 days, supposing he travel 12 hours each day ? 

Ans, to the last, 77f miles. 

T W« n. To Tmdtiply a whole number by a fraction, 

1. If 36 dollars be paid for a piece of cloth, what costs | 
of it?.. 11, 

SoLimoN. — If the price of 1 piece of cloth had been given to find 
the price of several pieces, we should multiply the price of 1 piece by 
the number of pieces, and we must consequently multiply the price of 
1 piece by the fraction of a piece where the price of a fraction is re-^ 
quired. 

The price of 1 piece, 36 dollais, must be multiplied by }. One 
fourth of the cloth would cost i of 36, or 9 dollars, and I would cost 
3 times as much, 9 X 3=27. Ans. 27 dollars. 

The product is J of the multiplicand, a part denoted by the 
multiplying fraction. 

Multiplication, therefore, when applied to fractions, doe» 
not always imply increase, as in whole numbers ; for, when 
the multiplier is less than urdty^ it will always require the 
product to be less than the rrmltiplicaTid, to which it would be 
equal if the multiplier were 1. 

There are two operations, a division and a multiplication. 
But it is matter of indifference, as it respects the result^ which 
of th^e operations precedes the other, for 36 X 3 -5- 4= 27, 
the same as 36 -5- 4 X 3=27. 

Hence, To muttvply by afraction^ we have this 

Divide the multiplicand by the denominator of the multi 

Questions. — IT 76. Why must 36 be multiplied by | ? How does 
he product compare with the multiplicand, and why ? Give the rale. 
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plying fraction, and multiply the quotient by the numerator; 
or, when there would be a remainder by division, first muiti- 
nly by the numerator, and divide the product by the denomi* 
nator. 

2. What is the product of 90 multiplied by J ? 

Atis. 45. 

3. Multiply 369 by §. 

4. Multiply 45 by iV- Product, 31 J. • 
&. Multiply 210 by |. 

6. Multiply 1326 by ^. Prod. 241^ 

Note. — As either factor may be the multiplier, (^21,) we may 
multiply by the whole number, making the fraction the multiplicand. 
Hence, the examples in this and ^ 7d, may be performed by the same 
rule. 

IT 77. 1. At 40 dollars for 1 acre of land, what wiff | 
of an acre cost ? 40 X f ^= how much ? 

In this example, the price of 1 acre, ^ dollars, is muhijilied 
by the fraction of an acre, f . Ans. 32 dollar*. 

Hence, When the price of imity is given, to find the vast 
of (my quantity, less or more than unity, 

Multiply the price by the quantity. 

mXJLMPLXm FOR PRACTICC 

2. If a ship be worth 1367 dollars, what is f of it worth ? 

Ansi. 303J dollars. 

3. What cost -fi of a tqn of butter, at 225 dollars per ton « 

Ans, 190^ dollar-. 

IT 78. III. To rmdtiply tme fraction by another. 

1. At f of a dollar for one bushel of com, what will § of a 
bushel cost ? f X S = how much ? 

Solution. — The price of one bilishel, f , is to be multiplied by 
the fraction of a bushel, I, (If 77.) 

We first divide ^ by 3, to get the price of J of a busliel. This 
we can do by multiplying the denominator by 3, thus making the 
parts of a dollar only one third as large, (15ths,) while the same 
number, 4, is taken. |. -S- 3 = -^ of a dollar, the price of one 

QaestioBS. ^ IT 77. Explain the first example. What two tmngs 
are given, and vriiat required ? Rule. 
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third ; and -1*5^ X 2 = ^^ of a dollar, price of | c f a bushel. An$ 
j^ of a dollar. 

The denominator 5 of the multiplicand is multiplied by 3 
the denon'inator of the multiplier, and 4, the numerator of the 
multiplicand, by 2, the numerator of the multiplier. 

Hence, To multiply one fraction by another^ 
rule:. 

Multiply the denominators together for the denominator of 
the product, and the numerators for the numerator of the 
product. 

By this process the multiplicand is divided by the denomi- 
nator of the multiplying fraction, and the quotient multiplied 
by the numerator, as in H 76. 

K3CAMPI4ES FOR PRACTICE. 

2. Multiply I by f . Multiply ^ by f . Product, ^. 

3. At ^ of a dollar a yard, what will ^ of a yard of cloth 
cost ? 

4. At 6| dollfitrs per barrel for flour, what will -^ of a bar- 
rel cost ? 

Note. ~- Mixed numbera must be reduced to improper fractions. 

6| = V; then V X ^^ = m = 2\i^ dollars, Aiis. 

5. At I of a dollar per yard, what r.ost 7| yards ? 

Am. 6^ dollars. 

6. At 24 dollars per yard, what cost 6| yards ? 

Am. 14Jf dollars. 

IT 79* V 1. What will I of a yard of cloth cost at f of a 
dollar per yard ? 

Solution. — We multiply the price of 1 yard, f , by |, the frac- 
liou of a yard, (^ 78.) Getting the price of J of a yard is getting 
{ of f «»f a dollar. | of ^ is an expression csdled a compoun(i frac- 
tion, (i[ 65.) The reducing of a compound fraction to a simple ono 
b, then, the same as multiplying fractions together. 

2. Whatisf ofj? f off^? JofJ? 

3. How much is J of ^ of f ? 

I of f we have found to be -^^, and ^ cf i hy the above 
rule is ^f , Ans. Hence, 

(^aeslioBS* — ^ T8. What is the first operation, Ex. 1 ? Whence 
its propriety? Second operation? Rale. What is done by the first 
opeiution required in the rule ? by the second operation! 
9 
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The word qf between fractions imp .es their continued mul* 
tiplicration. If there are more than two fractions, we multiply 
together the several numerators. and the several denominators. 

4 How much is ^ of | of | off? ^ns.^^ = ^X' 
6. How much is | of | of f of | ? Arts. ^. 

T8©. 1. How much is ^ of | of f of J? 

Since the numerators are to be multiplied together, and 
their product to be divided by the product of the denominators. 
The operation may be shortened by Cancelation^ (IT 60.) 

OPERATION. Solution. — Performing this opera 

|( tion, as described in ^ 60, we have can- 

o i i ji \ celed all the factors of the numerators^ 
^ 9f "5 ^f It ^f 7k ^^^ A' *"^ ^^^® ^^® factors 2, 2, remaining of 
i0 ^ 3 4 the denominators. But the numerator 
2 2 ft 2 = 2 X 1, the numerator 5 = 5X1, 3 

= 3X 1» &c., and we have in reality 
the factors 1, 1, 1, and 1, left in the numerators. 1X1X1X1 = 1 
for the new numerator, and 2 X 2 X 1 X 1 = 4 for the new denomina- 
tor. Hence, when all the factors excepting the Ts in the numerators 
or denominators cancel, the new numerator or denominator, as the case 
may be, will be 1. 

BXAMP1.es for practice in CAXCEIiATIOX. 

2. I of f of f of f of -^ of J of f =how much ? Ans, y^. 

3. What is the continual product of 7, |, f of f and 3^ ? 

Note. — ^The integer 7 may be reduced to the form of an improper 
fraction, by writing a unit under it for a denominator, thus,- \. 

Ans. 2|i. 

4. What is the continued product of 3, f , 4 of |, 2f , and 
B off oft? Ans,m' 

5. Reduce | of f of f of f of 22^ to a simple fraction. 

Ans.di^^, 

6. * A 4i6rse consumed f of J of 8 tons of hay in one win- 
ter ; how many tons did he consume ? Ans. 2^ tons. 

7. "Reduce | of | of f of ^ of f of 1 to a simple fraction. 

. Ans, ^2* 



Questions. — ^ 79. How does it appear that we have a compound 
fraction in the first example ? What dies the word of between fractions 
imply ? What is done when there are mere than two fractions ? 

1 80, Why can cancelation be applied to the multiplication of frac- 
tions ? Explain the process. What is dons with intr gers when occurring 
with fractions ? 
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ITS©. (2.) PROMISCUOUS EXAMPI^ES IN THE MULTl* 
PLICATION OF FRACTIONS. 

1. At I tlollars per yard, what cost 4 yards of cloth ? 

5 yards ? 6 yards ? 8 yards ? 20 yards ? 

A71S. to the last, 15 dollars. 

2. Multiply 148 by i. by J. by jft. by A 

Last product, 44^. 

3. If 2/^ tons of hay keep 1 horse through the winter, 

how much will it take to k«ep 3 horses the same time ? 

7 horses ? 13 horses ? Ans, to last, 37-/^ tons. 

4. What will S^ barrels of cider come to, at 3 dollars per 
barrel ? Am, 25| dollars. 

5. At 14| dollars per cwt., what will be the cost of 147 
c\vt. ? Am. 2168J dollars. 

6. A owned f of a ticket ; B owned ^ of the same ; the 
ticket was so lucky as to draw a prize of 1000 dollars ; what 
was each one's share of the money ? 

Ans. A's share, 600 dollars; B*s share, 400 dollars. 

7. ]\ ^ J of I by I of |. Product, i- 

8. ]\ ^7^ by 2^. " 15|. 

9. J^ } I by 2|. " . 24. 

10. ly}of6by|. " 1. 

11. ly I of 2 by J of 4. « 3. 

12. ly continually together j^ of 8, | of 7, | of 9, and 
i of 10. Producty 20. 

13. Multiply 1000000 by f . Product, 555555^. 



Division of Fractions. 

IT 81. I. To divide a fraction by a whole number. 

1. If 2 yards of cloth cost | of a dollar, what does 1 yard 
cost ? how much is | divided by 2 ? 

2. If a cow consume | of a bushel of meal in 3 days, how 
much is that per day ? | -5- 3 = how much ? 

3. If a boy divide | of an orange among 2 beys, how much 
will he give each one ? | -f- 2 = how much ? 

4. A boy bought 5 cakes for \^ of a dollar ; what did 1 
cake cost ? -JJ^ -r 5 = how much ? 

5. -If 2 bushels of apples cost J of a dol ar, what is tnat pe? 
emshel ? 

1 bushel is the half of 2 bushels ; the half of f is f 

Ans. \ dollar. 
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6. If 3 horses consume }% o( a ton of hay in a month, what 
will 1 horse consume in the same time ? 

Solution. — ^-J are 12 parts ; if 3 horses oonsaroe 12 such parts 
In a month, as many times as 3 are contained in 12, so many parts 1 
horse will consume. Ans, -^ of a ton. 

Hence, we divide a fraction by dividing the ziumerator with' 
out changing the denominator, taking a less number of parts 
of the same size. 

7. A woman would divide | of a pie equally between her 
two children ; how much does each receive ? 

Solution. — She cannot divide the 3 pieces into 2 equal parts and 
leave them all whole. But as the denominator 4 shows into how 
many parts the pie is cut, multiplying it by 2 is equivalent to cutting 
tlie pie into twice as many, or 8 pieces of half the size. That is, we 
may cut each piece into 2 equal parts, and give 1 of them to each 
child, who will then have the same number of pieces, 3, only half as 
large. Ans, §. 

Hence, a fraction is divided by multiplying its denominator 
without changing its Tmrnerator^ as the parts are made small- 
er, while the same number is taken. 

Multiplying the denominator, then, which is the divisor, 
has the same effect on the fraction as dividing the numerator, 
which is the dividend, (IT 57.) 

Note 1. — By comparing this, and ^ 75, we shall see that where 
either term of a fraction is to be multiplied or divided, the contrary 
operation may be performed on the other term. 

Hence, we have two ways to divide a fraction by a whole 
number : — 

I. Divide the 7mmerator by the whole number, (if it will 
contain it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
over the product write the numerator. 



Questions. — ^81. How are 4^ divided by 4? What difficulty 
in dividing 3 pieces of pie among 2 children ? How then may | be di- 
vided? Why does multiplying the denominator divide the fraction? 
In what two ways is a fraction divided ? Apply ^57 to the operation. 
What appears from comparing this with If 70 ? Repeat the rule. How 
do you divide a fraction by a composite number? How divide a mixed 
number ? How, when the mixed number is large ? 
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EXAMPIiES FOR PRACTICE* 

8. If 7 pounds of coffee cost f^ of a dollar, what is that per 
pound ? f I -5- 7 = how much ? -An*. A of a dollar. 

9. If j-J of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^ J -7- 24 = how much ? 

10. If 12 skeins of silk cost ^ of a dollar, what is that a 
skein ? -fj -j- 12 = how much ? 

11. Divide! by 16. 

Note % — When the dlTiaor is a composite nnmber, we can first 
divide by one component part, and the quotient thence arising by the 
other, (139.) Thus, in the last example, 163=^8 X 2, and f -r- 
8=^, and i -^ 2=:tV. ^«*- iV- 

12. Divide^ by 12. Divide /^ by 21. Divide ff by 24. 

13. If 6 bushels of wheat cost 4| dollars, what is it per 
bushel ? 

Note 3. — The mixed nmnber may be reduced to an improper frac- 
tion, and divided as before. 

Ans, f I =s I! of a dollar, expressing the fraction in its lowesi 
terms. 

14. Divide 4^^ dollars by 9. Quot. ^^ of a dollar. 

15. Divide 12| b/5. (^ot. ^ = 2^. 

16. Divide 14} by 8. Qtiot. IfJ. 

17. Divide 184J by 7. Afis, 26^. 

No»E 4. — When the mixed number is large, it will be most conve- 
nient, first, to divide the wAofe number, and then reduce the remainder 
to an improper fraction ; and, after dividing, annex the quotient of the 
fraction to the quotient of the whole number ; thus, in the last ex- 
ample, dividing 1844 by 7, as in whole numbers, we obtain 26 integers 
with 2j=^ remainder, and, dividing this by 7, we have -j^, and 
26 + -^=:26t^. Ans.' 

18. Divide 2786 J by 6. Ans, 464f. 

19. How many times is 24 contained in 7646^ ? 

^7w.318fH- 

20. How many times is 3 contained in 4621 ? 

Ans. 154*. 

H 89. II. To divide a whole number by a fraction. 

1. A man would divide 9 dollars among some poor persons, 
giving them j of a dollar each ; how many will receive the 
money ? 

9* 
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Solution. — We wish to see how many times 5 of a dollui is con- 
tained in 9 dollars. Bu* 
OPERATION. as the divisor is r"% (26 

9 cent pieces,) we must re» 

4 duce the dividend to 4'''% 

as hoth must be of the 

4''" of a d<Mar, 3)36 4'** of a ddlar. same denomination, («| 

— 33 ;) thus, we multiply 9 

12 persoTis, by 4, to reduce it to 4''% 

since there are 4 fourths 

ill one dollar. Then, as many times as 3 fourths are contained in 3(> 

faurtlis, so many persons will receive the money» 

We find the number to be 12 persons, a number greater than the 
dividend or numl)er of dollars. Division, then, when applied to frac- 
tions, does not always imply decrease. The quotient is greater than 
the dividend when the divisor is less than 1, to which it is just equal 
when the divisor is 1. * - 

Hence, To divide a whole number by a fraction^ 

RUL.e. 

Multiply the dividend by the denominator of the dividing 
fraction, (thereby reducing* the dividend to parts of the same 
magnitude as the divisor,) and divide the product by the nu- 
merator. 

EXAMPLES FOR PRACTICE. 

2. How many times is \ contained in 7 ? 7 -f- J = how 
many? 

3. How many times can I draw J of a gallon of wine out 
of a cask containing 26 gallons ? 

4. Divide 3 by |. 6 by |. 10 by f . 

5. If a man drink ^ of a quart of beer a day, how long 
will 3 gallons last hini ? Am, 21 J days. 

6. If 2 j bushel of oats sow an acre, how many acres will 
22 bushels sow ? 22 -5- 2| = how many times ? 

Note. — Reduce the mixed number to an improper fraction, 2| 
=-y-. Arts. 8 acres. 

7. How many times is ^ contained in 6 ? 

Alls. \ of* 1 time. 

8. How many times is 8|^ contained in 53 ? 

Am. 6f^ times. 

Qaestions* — H 82. How is the principle that the divisor and divi- 
dend must be of the same denomination applied to the first example-? 
When is the quotient greater than the dividend, and when equil toi * 
Give the role for dividmg a whole number by a fraction. 
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V 83. 1. At I of a dolkr per yard, how much cloth can 
be bought for 12 dollars ? • 

Solution. — As many times as | of a dollar is contained in (or can 
be subtracted from) 12 dollars, so many yards can be bdu^rht. 

Ans. 18 yards. 

Hence, When the price of unitt and the price ef amy qwary^ 
tiiy are given, tofirui the quaTttity, 

RUUS. 

Divide the pri;:e of the quantity by the price of unity. 

EXAMPLES FOR PRACTICE. 

2. At 4f dollars a yard, how many yards of cloth may be 
bought for 37 dollars ? Ans. 8^ yards. . 

3. At -fffj of a dollar a pound, how many pounds of tea 
may be bought for 84 dollars ? Am, 90J pounds. 

4. At f of a dollar for building 1 rod of stone wall, how 
many rods may be built for 87 dollars ? 87 -f- 4j= how many 
times ? Ans, 104f rods. 

T 84. III. To divide one fraction by another. 

1. At I of a dollar per bushel, how many bushels of oats 
can be bought for f of a dollar ? 

Solution. — We are to divide f by f . (^ 83.) To divide by a 
rrirtiim we multiply the dividend by the denominator of the dividim; 
firacliun, and divide the product by the numerator. (^82.) 

f X tf =^, and V -r 2=f^=3| bushels, Ans. 

Hence, 

RULE* 

Invert the divisor, and multiply together the two upper 
terms for a numerator, and the two lower terms for a denoini- 
nator. 

Note 1. — In the above rule it will be seen that the numerator of the 
dividend is multiplied by the denominator of the divisor^ and thas the 
dividend is multiplied by this denominator, and the denominator of the 
dividend is multiplied by the numerator of the divisor, and thus the div- 
idend is divided by this numerator, as in T 82. 



Qoestions* — If 83* What two things are given, and what required, 
Ex 1? Rule. 

t 84. How do we divide by a fraction ? How multiply a fraction? 
H«w divide a fraction? Rule for dividing one fraction by another.- 
Wliat thereby is done ? 
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104 COMMON PRAGTIOrfS. 

BXAMPUBS won FRACnCB. 

• 2. Divide | by J. Quot. 1. Divide j by i- Qttoi. 2. 

3. Divide | by |. Quo^ 3. Divide | by ^. Qteo^ f| 

4. If 4f pounds of butter serve a family 1 week, how many 
weeks will 36J pounds serve them ? 

NoTK. ^ The raized numben, it will be reeollected, may be reduced 
to improper fractions. Ans, S^f^ wedcs 

5. Divide 2J by IJ. Divide lOf by 2J. 

6. How many times is -^ contained in f ? 

Ans. 4 times. 

7. How many times is f contained in 4 J ? 

Ans. 113 times. 

8. Divide § of | by J of }. Quot. 4. 

IT 8S. 1. If } of a yard of cloth cost f of a dollar, what 
IS that per yard ? 

Solution.— Had the price of several yards been given, we wonid 
divide it by the number of yards, to find the price of 1 yard, and, in 
like manner, we must divide the price of tlie fraction of a jrard (^ 
of a dollar) by the fraction of a yard, (50 ^ ^^^ ^be price of 1 yard. 

Ans, f ^ of a dollar per yard. 

Hence, When the price of any qtumtity less or more than 
U7iity is given, to find the price rf unity, 

RULE. 

Divide the price by the quantity. 

KXAMPI^KS FOR PRACTICK* 

2. At 5 of a dollar for 3 J bushels of apples, what does 1 
bushel cost ? A71S. J of a dollar. 

3. At { of a dollar for 4| bushels of oats, what does 1 
bushel cost ? , Atis, -^ of a dollar. 

IT StI. (2.) Reduction of complex to simple fractions, 
1. What simple fraction is equivalent *o the complex frac- 
tion |? 

Solution. — Since the numerator of a fraction is a dividend of 

. Questions. — ^ 85* What two things are given, and wliat requiredi 
Gx 1 ? Give the rule. 
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which the danmninator is the dhriaor, we laay diride ] by ^, by the 
rule, ^84. |-5-^ = |J. Ans. 

2. What simple fraction is equal to «5 ? 

OPERATION. SoiuTioN. — We reduce 4 J to the im 

4 J =-^, a7i<i proper fraction J^, which we divide by 7, 

-^ -f- 7 = J|^|, il7W. according to the rule, ^ 81. 

The above illustrations are sufficient to establish the fol 
lowing 

Reduce any mixed number which may occur m the com- 
plex fraction to the fractional form, or any compound fraction 
to a simple one, after which divide the numerator by the de- 
nominator, according to the ordinary rules for the division of 
fractions. 

EXAMPIiBS FOR PRACTICE. 

3. Reduce the complex fraction -^ to a simple one. 

4. What is the value of -^ ? Ans. 19 

5. What simple fraction is equal to -^ ? Ans. fj 

6. Wliat simple fraction is equal to ^ ? Ans. ^y^. 

7ii 

7. What simple fraction is equal to —^ ? Ans. f ff . 

8. What simple fraction is equal to -g- ? Ans. ^=26§. 

S 

9. What simple fraction is equal to i^^ ^ -^^^ H* 

10. What simple fraction is equal to ~? Ans. ^. 

^11. What simple fraction is equal to - ^ w oi ^ 

Ans . m. 

Queotions. — f 85« (2.) How is the complex fmciion, Ex. 1, re- 
duceil to a simple one ? why » Give the rule for reilueing complex to 
simple fraction5. 
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'% 88. (3.) PROMISCUOUS EXAMPIiES IK THB 1>IVI^ 
SION OF FRACTIONS. 

1. If 7 lb. of sugar cost ^fl\j of a dollar, what is it per 
pound ? ^ -r 7 = how much ? f of ^^ is how much ? 

2. At ^ of a dollar for f of a barrel of cider, what is that 
per barrel ? ' Ans. ^ of a dollar. 

3. If 4 pounds of tobacco cost } of a dollar, what does 1 
pound cost ? A?is, ^^ ^^^^' 

4. If J of a yard cost 4 dollars, what is the price per yard ? 

Ans, 4| dollars. 

5. If 14 J yards cost 75 dollars, what is the price per yard? 

* Ans. 5^y^ dollars. 

6. At 31 J dollars for 10 J barrels of cider, what is that per 
barrel ? Ans, 3 dollars. 

7. How many times is | contained in 746 ? Ans. 1989^. 

8. Divide J of § by |. Divide J by J of |/ 

Quot. |. Quot. 3|f . 

9. Divide J of t by I of |. QuoL ^. 

10. Divide ^ of 4 by ^^. QuoL 3. 

1 1. Divide 4^ by ^ of 4. Qtiot. 2^. 

12. Divide f of 4 by 4f . Quoi. | j. 

13. Divide H by |. • Quot. 9ff. 



it 86. Review of Common Fractions. 

Questions, — What are fractions f Whence is it that the parts into 
wliich any thing or any number may be divided, take their name? 
What determines the magnitude of the parts ? Why ? How does increas- 
ing the denominator aifect the value of the fraction? Increasing the 
numerator affects it how? How is an improper fraction reduced to a 
whole or mixed number ? How is a mixed number reduced to an im- 
proper fraction? a whole nuniber? How is a fraction reduced to its 
most sifnple or lowest terms? How is a common divisor found? (^ 61.) 
the greatest common divisor? (^ 62.) Whence the necessity of reduc- 
ini^ fractions to a common denominator? When may one fraction be 
reduced to the denominator of another? What must the common 
denominator be? (^ 69.) Give the ftrsl method of finding it, and 
the principles on which it is founded ; the second method, and the prin- 
ciples. What is understood by a multiple ? by a comnum multiple ? by 
the least common multiple ? What is the process of finding it ? (^ 72.) 
How are fractions added and subtracted? How many ways are thwe 
to multiply a fraction by a whole number? How does it appear, that 
dividing the denominator multiplies the fraction i How is a mixed number 
multiplied? What is implied m multiplying by a fraction? Of what 
operations does it consist ? When the multiplier is less than a unit, what 
is the piYxlan compared with the multiplicand? What two Uiings are 



Digitized by VjOOQIC 



1 






1 86. COMMON FIUCTIONS. !0T 

given, aod what required iii t 77 ? What in IT 83 ? What in f 65» 
Explain the principle of muUiplying one fraction by another. Of divid* 
ing one fraction by another. How do you multiply a mixed number 
by a mixed number ? How does it appear, that in multiplying both 
terms of the fraction by the same number, the value of the fraction is 
not altered ? How many, and what are the ways of dividing a fraction 
by a whole number ? How doos it appear that a fraction is tHvi(kd by 
muUiplying its denominator ? How does dividing by a fraction differ from 
multiplying by a fraction ? When the divisor is less than a unit, what is 
the quotient compared with the dividend ? How do you divide a whole 
nujnber by a fraction ? 

fiXERCISES. 

1. What is the amount of f and f ? of } and | ? — * 

of 12J, 3§, and 4| ? Ans. to the last, SOj^. 

2. How much is \ less i? A — i^ A— A ^ ^^i "^ 
4*? 6 — 4f? |^_Jof|ofi? 

Ans, to the last, ^f{. 

3. What fraction is that, to which if you add f the sum 
will he*? ilw5. if. 

4. What number is that, from which if you take f the ' 
remainder will be ^ ? Ans. |f . 

5. What number is that, which being divided by | the 
quotient will be 21 ? Ans, 15 J. 

6. What number is that, which multiplied by | produces \ 

Atu, §. 

7. Wliat number is that, from which if you take f of itself 
the remainder will be 12 ? A7tSi 20. 

8. What number is that, to which if you add | of f of 
Itself the whole will be 20 ? Ans. 12, 

9. What number is that, of which 9 is the § part ? 

Ans, 131. 

10. At f of a dollar per yard, what costs J of a yard of 
cloth ^ Ans. l^ of a dollar. 

11. At 5f dollars per barrel, what costs 18 J barrels of 
flour ? Ans, 108^ dollars. 

12. What costs 84 pounds of cheese, at j^ of a dollar per 

S pound ? Ans. IIt^t dollars. 

13. What cost 46 yards of gingham, at f of a dolbr per 
yard ? Ans. 28^ dollars. . 

14 What must be paid for -^ of a yard of velvet, at 6 dol- 
lars jtt yard ? Ans. 2^ dolkrs. 
15. If J of a pound of tea cost H ^^ * dollar, what is that 
J per pound ? Ans. ^ of a dollar. ■ 
1 * 16. If 7| barrels of pcMrk cost 73^ dollars, what is that pet 
f barrel ^ Ans. 10^ dollars. 
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17. If 4 acres of land cost 82^ dollars, what is that per 
acre? Ans. 20|i dollars. 

18. At -j^ of a dollar for 3J bushels of lime, what costs 1 
bushel ? Ans, 3^ of a dollar. 

19. Paid 4| dollars for coflfee, at ^ of a dollar per pound , 
how many pounds did I buy ? Arts. 29^ pounds. 

20. At If dollars per bushel, how much wheat may be 
bought for ^J dollars ? Ans. 59^ bushels. 

21. If 8| yards of silk make a dress, and 9 dresses he 
made from a piece containing 80 yards, what will be the rem- 
nant left? Ans. IJ yards. 



Note. - 
example. 



-Let the pupn reverse and prove this, and the following 



22. How many vpsts, containing J of a yard each, can be 
made from 22 yards of vesting ? what remnant will be left ? 

Ans. 25 vests. Remnant, | yard. 

23. What number is that, which being multiplied by 15 
> the product will be j ? Ans. ^. 

24. What is the product of ^^^^ into ^ ? 

Ans. ^^. 

25. Which of the eleven numbers, 8, 9, 11, 12, 14, 15, 16, 
18, 20, 22, 24, have all their factors the same as factors in 
72? (IT 61.) 

Note. — The 72 must be resolved into the greatest number of fac- 
tors possible, which are 2, 2, 2, 3, 3. In Uke manner, each of the 
other numbers must be resolved. Ans. 8, 9, 12, 18, 24. 

26. What is the quotient.of 4^ divided by M^^' 

^ ^ofl6 "^ Jofl9J 

Ans. 10 f^%. 



DECIMAL FRACTIONS. 

If 87. We have seen (1 69) that fractions having differ- 
ent denominators, as thirds, sevenths, elevenths, &;c., can- 
not be added and subtracted until they are changed to eqiial 
fractions, having a common denominator — a process which is 
often somewhat tedious. To obviate this difficulty. Decimal 
fractions have been de^ ised, founded on the Arabic system of 
notation. 
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If a unit or whole thing' he divided into 10 equal part*, each 
of (liose parts will be 1 tenth, thus, -j\y of 1 = -iV J and if each 
tenth be divided into 10 equal parts, the 10 tenths will make 
100 parts, and each part will be 1 hundredth of a whole 
thing, thus, y\t o( j^=Y^|y. In- like manqer, if each hun- 
dredth be divided into ten equal parts, the parts will be thou- 
sandths, ^^ of T^(F = TffW) ^^^ so on. Such are called 
Decimal Fractions, from the Lfatin decem, meaning ten. 

Common fractions, then, are thiB common divisions of a 
unit or whole thing into halves, thirds, fourths, or any num- 
ber of parts into which we choose to divide H. 

Decimal fractions are the divisions of a unit or whole 
thing first into 10 equal parts, then each of these into 10 
other equal parts, or hundredths, and each hundredth into IQ 
other equal parts, or thousandths, and so on. 

The parts of a unit, thereby, increase and decrease in a ten- 
fold ratio in the same manner as whole numbers. 

The following examples ynU shoto the convenience of deci- 
mal fractio7is, 

1. Add together f*^ and yV^y. 

Solution. — Since 1 tenth makes 10 hundredths, we may reduce 
the tenths to hundredths by annexing a cipher which, in effect, nuilti- 
. plies them by 10. 

Thus, ^jj = 20 hundred.ths, (^,) 
and adding 15 hundredths, (-[^^,) 

we have 35 hundredths, (-^^ff.) 

2. From tW take ^^Vtr- 

Solution. — We reduce the 36 hun 

i^'i^yssSOO thousandths, dredths to thousandths by annexing a 

187 thousandths. <^^P^?^ ^^ multiply it by 10. Then sub- 

tractmg and borrowing as in whole 

173 thousandths, numbers, we have left 173 thousandths, 
viVrflr-) 

Questions. — If 87. What are fractions? What occasions the 
chief dif .alty in operations with common fractions? To what has this 
difficult) led ? What are decinc •»! fractions ? "Why are they so called ? 
What are the divisions and siibrti visions of a unit in decimal fractions ? 
and wl at are the parts of the 1st, 2d, &;c., divisions called? With what 
system of notation do these divisions of a unit correspond ? What is the 
law 01 increase and decrease in the Arabic system or notation ? What, 
then, %.o you say of the increase of the whole numbers, and of the parts ' 
How o these divisions of a unit in decimal fractions differ from the 
divinons of a uait in common fractions ? Give examples showing the 
suprnority of decimal fractions. 
10 
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NoTi. — The papil will notiee, that in thus reducing die fiactioD 
^y the ig^ makes 60 thouaandths, and the ^ makes 300 thou 
sandths. 

Notation of Decimal Fractions. 

T 88. 1. Let it be required to find the amount of S25^^ff -f" 
1^^ "h^^Aftr + T^Jry* and express the fractionis decimally. 

Solution. — Since 1 hnndred^ntegfers make 10 tens, 1 ten 10 
units, 1 unit 10 tenths, 1 tenth 10 hundredths, &c., decreasing ttni' 
forndy from left to right, we may write down the numerators of the 
fractions, placing teaUis after units, hundredths afteae tenths, and so 
on, in this way indicating their values without expressing their denom- 
inators. We place a point (^) called the Decimal point, or Separatrix, 
on the left of tenths to separate the fraction )rom units, or whole 
numbers. 

As 10 in each right 
hand make 1 in the next 
left hand column, the 
adding and carrying will 
be the same throughout 
as ifi whole numbers. 

The reducing to a com- 
mon denominator, it will 
be seen, is simply filling 
up the vacant places with 
ciphers, which are omit- 
ted in the first operation 
without affecting the result, each figure being written in its 
proper place. 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ciphers 
annexed as there are places at the right hand of the point. 
Thus, '684 in the last example, is a decimal of 3 places ; con- 
sequently 1, with 3 ciphers annexed, '(1000,) is its proper 
denominator. Any decimal may be expressed in th# form of 
a common fraction by writing under it its proper denominator. 
Thus, *684y^ expressed in the form of a common fraction, is 
nnnr* 

Qaestions. — IF 88* Have decimal fractions numerators and de- 
nominators, and both expressed ? How can you write the numerators 
so as to indicate the value of the fraction, ^ithont expressing the denom- 
inator ? How can the denominator be known, if it is not expressed ? 
What IS the separatrix and its use? How can a decimal be expressed 
in form of a common fraction ? How many, and what advantages have 
decimal over common fractions i 



hundreds. 

tens. 

units. 

tenths. 

hundredths 

thousandthj 


hundreds. 

tens. 

units. 

tenths. 

hundredths 

thousandthi 


3 2 5^5 


3 2 5*5 


1 6*7 8 or, 1 6*7 8 


4*3 7 9 


4*3 7 


«0 2 5 


*0 2 5 


3 4 6*6 8 4 


3 4 6*6 8 4 
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NoTB. •— llie decimal point can nerer be aafely omitted in operar 
tioite with decimals. 

Decimal fractions have two advantages over common frac- 
tions. 

First t — They are more readily reduced Jo a common 
denominator. 

Seco7id^ — They may be added and subtracted like whole 
numbers, without the formal process of reducing them to a 
common denominator. 

The names of the places to ten-millionths, and, generally, 
how to r^ad or write decimal fractions, may be seen from the 
following 

TABIiB. 



2 * ^ 



o 



3d place. 
2d place. 
1st place. 

' 1st place. 
2d place. 
3d place. 
4th place. 
5th place. 
6th place. 
, 7th place. 
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Hundredths. 

Thousandths. 

Ten-Thousandths. 

Hundred-Thousandths 

Millionths. 

Ten-Millionths. 
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IT 80. To read Decimals.''^ As every fraction has a nu- i 

merator and a denominator, to read the decimal fraction, of 1 

which the denominator is not expressed, requires two enurner* \ 

ations, — one from left to right to ascertain the denominator, t 

that is, the name or denomination of the parts, and another 
from right to left, to ascertain the numerator, that is, the num- ^ 

her of parts. 

Take, for instance, the fraction *00387. We begin at the 
first place on the right hand of the decimal point and say, as % 

in the table, tenths, hundredths, &c., to the last figure, which 
we ascertain to be hundred-thousandths, and that is the name 
or denomination of the fraction. Then, to know how many 
there are of this denomination, that is, to determine the mi- . .. 

merator, we begin as in w^hole numbers, and say units, (7,) \ 

tens, (8,) hundreds, (3,) which being the highest significant ^^ 

figure, we proceed no further; and find that we have 387 ) 

hundred-thousandths, (TTrW^nr') the numerator being 387. y 

In this way a mixed number may be read as a fraction. 
Take 25'634. Beginning at the first place at the right of the ■' 

point we have tenths, hundredths, thousandths, (the lowest ^' 

denomination ;) then beginning at the right with 4, we say, 
units, tens, &c., as in whole numbers, and find that we have ; 

25634 thousandths, which, expressed as a common fraction, is 

IT 90. To write Decimal Fractvmt. 

I. Write the given decimal in such a manner that each 
figure contained in it may occupy the place corresponding to 
its value. 

II. Fill the vacant places, if any, with ciphers, and put 
the decimal point in its proper place. 

Forty-six and seven tenths = 46f^ = 46*7. 

Write the following numbers in the same manner : 
Eighteen and thirty-four hundredths. 
Fifty-two and six hundredths. 
Nineteen and four hundred eighty-seven thousandths 
Twenty and forty-two thousandths. 
One and five thousandths. 
135 and 3784 ten -thousandths. 
9000 and 342 ten-thousandths. 

Questions* — If 80. To read decimals requires what ? how made ? ' 
and for what purposes? How may a mixed number be read as a frac- 
tion ? 

If 90* What is the rale for writing decimal fractions? 
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10000 and 15 ten-thousandths. 

974 and 102 million ths. 

320 and. 3 tenths, 4 hundredths, and 2 thousaidths. 

900 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



Reduction of Decimal Fractions'. 

IT 91 • The value of every figure is determined by its pkce 
froni U7iits, Consequently, ciphers annexed to decimals do no$ 
alter their value, since every significant figure continues to 
possess the same place from unity. Thus, *5, *50, *500, are 
all of the same value, each being equal to ^, or J. 

But every cipher prefixed to a decimal dimirdskes it tenfold, 
by removing the significant figures one place further from 
unity,' and consequently making each part only one tenth as 
large. Thus? *5, '05, *005, are of different value, *5 being 
equal to ^j^, or \ ; *05 being equal to y^, or ^; and *005 
being equal to -nnnr'.^^ "zhjS' 

A whole number is reduced to a decimal by annexing ci- 
phers ; to tenths by annexing 1 cipher, since this is multiply- 
ing by 10; to hundredths by annexing two ciphers, &c. 
Thus, if 1 cipher be annexed to 25 it will be 25*0, (250 
tenths;) if 2 ciphers, it will be 25*00, (2500 hundredths.) 

Several numbers may be reduced to decimals, having the 
same or a common denominator, by annexing ciphers till all 
have the same number of decimal places. Thus, 15'7, *75, 
12^183, 9*0236 and 17* are reduced to ten thousandths, the 
lowest denominator contained in them, as follows : 
15*7 = 15*7000, annexing three ciphers. 
«75 = *7500, ** two 

Qoestionft. — If 91» How is the value of every decimsd figure ae- 
fennined ? How do ciphers ai the left of a decimal affect its value ? at 
the right, how? In the fraction *02643, what is the value of the 4 ? of 
the 2 ? How does the affect the value of the fraction? In the fraction 
*15012 is the value of each significant figure affected by the 0? if not, 
point out the diflereiice, and wherefore? If from the fraction '8634 we 
withdraw the 6, leaving the fraction to consist of the other three figures 
only, how much should we deduct from its value? Demonstrate hy 
some process that yon are right. How may integers be reduced to deci- 
mals? Reduce 40 to thousandths; how many thousandths does the 
number make? How may several numbers be reduced to decimals 
having a common denominator? To what denominator should they all 
be retluced? 

10*^ 
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12*183 = 12*1830, annexing one cipher. 
9*0236 = 9*0236, already ten-thousandths. 
17* = 17*0000, annexing four ciphers. 

Note. — All the numbers should bo reduced to the denomirator of 
the one having the greatest number of decimal places 

flXAMPIJBS. 

1. Reduce 7*25, 14*082, 2*3, *00083, and 25 to a common 
denominator. 

2. Reduce 2*1, 3*02, *425, 32*98762, and *3000001, to a 
common denominator. 

IT 99. To change or reduce Common to Decimal Fractions, 

1. A man has f of a barrel of flour ; what is that, expressed 
in decimal parts ? 

As many times as ^e denominator of a fraction is contained 
in the numerator, so many whole ones are ccgitained in the 
fraction. We can obtain no whole ones in f , because the 
denominator is not contained in the numerator. We may, 
however, reduce the numerator to tenths^ by annexing a cipher 
to it, (which, in effect, is multiplying it by 10,) making 40 
tenths, or 4*0. Then, as many times as the denominator, 5, 
is contained in 40, so many tenths are contained in the frac- 
tion. 5 into 40 eight times, and no remainder. 

Ans, *8 of a bushel. 

2. Express } of a dollar in decimal parts. 

OPERATION. ^^^ numerator, 3, reduced to 

^um tenths, is ^, 3*0, which, divided 

/)c7wwi.4)3*0(*75 of a dollar, ^7 1^ denominator, 4, the quo- 
' QQ tient 18 7 tenths, and a remainder 

of 2. This remainder must now 
"~ be reduced to hundredths by an- 

20 nexing another cipher, making 80 

20 hnndi^dths. Then, as many 

tiroes as the denominator, 4, is 
contained in 20, so many hundredths aUo may be obtained. 4 into 20 
5 times, and no remainder. | of a dollar, therefore^ reduced to deci- 
mal parts is 7 tenths and 5 hundredths ; that is, *7d of a dollar. 

Qnestions. — Hf 93. To what is the value of every fraction equal ? 
(^64.) How is a common fraction reduced to a decimal? Of how 
many places must the quotient consist ? When there are not so many 
places now is the deficiency to be supplied ? Repeat the lule. What is 
the coarse of reasoning advanced to establish this rule ? 
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3. Reduce /^ to a decimal fraction. 

The numerator must be reduced to hundredths, by annexing 
two ciphers, before the division can begin. 

66 ) 4*00 ( *0606 4- , the Answer. 

396 

As there can be no tenths, a 

^QQ cipher most be placed in the qoo- 

tyg^ tient, in tenths' i^ace. 



Note. — ^ cannot be reduced exactly; for, however long the 
division be continued, there will still be a remainder.* It is sufficiently 
exact for most purposes, if the decimal be extended to three or four 
places. 



* Decimal figures, which continually repeat^ like '06, in this example, are 
called RepcterifUy or Circulating Decimals. If only one .figure repeats, as 
•3333 or '7777, &c., it is called a single tepetend. If hro or morewures cir- 
culate alternately, as '060606, '234234234, oEx;., it is called a compound repetend. 
If other figures arise before those which circulate, as '743333, '143010101, &c., 
the decimal is called a mixed repetend. 

A single repttend is denoted by writing only the cireulatingjigure with a 
pohit over it : thus, *3, signifies that the 3 is to be continually repeated, forming 
au infinite or never-ending series of 3 s. 

A compound repetend is denoted by a point over theirs/ and last repeating 
figures: ihxL^i '234 signifies that 234 is to be continuallv repeated. 

It may not be amiss, here, to show how the value o\ any repetend may he 
found, or, in other words, how it may be reduced to its equivalent vulgar jrojO' 
tioa, • 

If we attempt to reduce J to a decimal, we olttain a continual repatition ol 
the figure 1 : thus, '1 1 1 1 1 , that is, the repetend 'i . The value of the repetend 
*i, then, is |- ; the value of '222, &c., the repeteud »2, will evidently be tvnce as 
much, that is, |. In the same manner, 3 = §, and '4 = f , and '5 = f , and so 
on to 9, which = J^ ^ l . 

1. What is the value of '8 ? Ans. |-. 

2. What i» the value of *6 ? Ans, J = f . What is the ftilue of '3 ? 

of'7? of'4? of'5? of'9? of'i? 

If g^ be reduced to a decimal, it produces '01 0101, or the repetend 'oi . The 
repetend '02, being 2 times as much, must be ^ and '03= ^,and*48, being 
43 times as much, must l)e ||, and '74 s= ^|, he. 

If ^^^ be reduced to a decimal, it produces 'ooi ; consequently, '002 = 
y|^, and '037 = ^Vff. and '406 = |f |, &c. As this principle will apply to 
any number of places, we have this general Rule for reducing a circulating 
decimal to a common fraction. 

Make the given repetend the numerator^ aad tlM denaminatcr wiU be as 
many D s as there are Treating Jig urea. 
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From the foregoing examples we may deduce the following 
general 

RUUB. 

To reduce a common to a decimal fraction, — Annex one or 
more ciphers, as may be necessary, to the numerator, and 
divide it by the denominator. If then there be a remainder, 
annex another cipher^ and divide as before, and so continue tx» 
do, so long asi^here shall continue to be a remainder, or until 
the fraction shall be reduced to any necessary degree of exact- 
ness» 

The quotient will be the decimal required, which must con- 
sist of as many decimal places as there are ciphers annexed 
to the numerator ; and, if there are not so many figures in the 
quotient, the deficiency must be supplied by prefixing ciphers. 

EXAMPLES FOR PRACTICK. 

4. Reduce J, i, 5^, and x^j^ to decimals. 

Am, *5; »25; »025; *00797-j-. 
6. Reduce f^, -y^, ^rVs' and ^xjWtf *o decimals. 

Am. *692 + ; »003; *0028 + ; *000183-j- 

6. Reduce |J|, ^W* riSiy ^ decimals. 

7. Reduce f, ^, ^f^, L |> tV' A» F*7 to decimals. 

8. Reduce \, |, |, i, f , f , |, ^, ^, fV to decimals. 



Federal Money. 

IT 93* Federal Money is the currency of the United States. 

The unit of English money is the pound sterling, which is 
divided into 20 equal parts, (twentieths,) called shillings-; 

3. What is the vulgar fraction equivalent to '704 ? Ans, JyJ^. 

4. What is the value of '003? *6li'l '324? '6l02i ? 

•2463? '6oi3flb3? Ans. to last, ^yf^j^, 

5. Whatisthe valueof '43? 

In this fraction, the repetend begins in the second place, or place of hun- 
dredths. The first figure, 4, is ^, and the repetend, 3, is J of -j^, that is, 
^j ; these two parts must be added together. . ^-j-^^-l^rrz:^ J, Ans, 
Hence, to find the value of a mixed repetend, — Find the value of the t« 
pans, separately, and- add lliem together. 

6. What is the value of 453? T\yV + ?^IT=l^§S = T^^» ^'"• 

7. What is the value of *0047 ? Ans, g45<F« 

8. What is the value of 'lai? *16? '4123? 

It is plain, that circulates may be added, subtracted, multiplied, and divided 
bv first re lacing them to their equivalent vulgar fractious. 



Digitized by VjOQQIC 



IT 93. DECIMAL mACTIONS. 117 

each shilling is divided into 12 parts called pence ; a penny 
^^^S s^TT ®^ ^ pound. Each penny again is divided into 4 
parts called farthings, a farthing being ^-^ of a pound. These 
divisions, therefore, are like those of common fractions, and 
the same difficulties occur in operations with English money 
as with common fractions. 

The unit of Federal money is the Dollar, divided into 10 
parts called dimesj from a French wdrd meaning tenth (of a 
dollar) ; each dime into 10 parts called centSj from the French 
/ for hundredth (of a dollar) ; and each cent into 10 parts called 
mills, from the French for thmisaiidth (of a dollar). These 
divisions of the money unit are like those of decimal fractions. 

Our money, then, has this advantage over the English, viz., 
that operations in it are as in whole numbers, and we shall 
therefore consider it in connection with Decimals. 

The denominations of Federal money are eagles, dollar?, 
dimes, cents, and mills. 

TABLE. 

10 mills make 1 cent. 

10 cents ( = 100 mills) 1 dime, 

10 dimes ( = 100 ceiits = 1000 mills) 1 dollar. 

10 dollars 1 eagle. 

Note. — Coin is a piece of metal stamped with certain iroprewions 
to give it a legal value, and also to serve as a guarantee for Its weight 
and purity. 

The mill is so small that it is not usually regarded in busi- 
ness. The eagle is merely the name of a gold coin worth 10 
dollars. Dimes are read as 10 s of cents. Federal money, 
then, is calculated in dollars and cents, and accounts are kept 
in these denominations. 

A character, $, which may be regarded a contraction of U. 
S., placed before a number, signifies that it is Federal, or 
U. S. money. 

Qnefttions, — If 93, What is Federal money ? What is the unit 
of English money ? What are its denominations ? and what are they 
like ? What is the unit of Federal money ? how divided ? and whence 
the names of the divisions ? What advantages has Federal over English 
mqney ? Repeat the table. What is the eagle ? How are dimes read ? 
In what then is Federal money calculated, and accounts kept? What 
is coin ? What is the character for U. S. money, and where placed ? 
Where is the decimal point placed? Where and how many are the 
places for cents ? for mills ? Why more places for cents than for mills ? 
If the sum be but 8 cents how may it be written ? if three mills only, 
How ? How are f mills usually written ? 
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As the dollar is the unU of Federal money, the t ecimal 
point is placed at the right hand of dollars ; and since dimes 
(tenths) and cents (hundredths) are read together as cents, 
the first two places at the right hand of the point express 
cents, and the third, mills, (thousandths.) Thus, 25 dollars 
79 cents, and 6 mills, are written. $25*786. 

If there be no dimes, (tenths, or 10 s of cents,) that ia, \f 
the cents are less than 10, a cipher is put in the place of 
tenths ; thus, 8 cents are written $*08 ; and if there are only 
mills, ciphers must be put in the place of tenths and hun- 
dredths ; thus, 5 mills are written $'005. But 5 mills art 
usually expressed as half a cent ; thus, 12 cents 6 mills, are 
written 12^ cents, or $42^. 



Reduction of Federal Money. 

^ 94« It is evident that dollars are redtvced to cents in the 
same manner as whole numbers are reduced to huiidredtfu^ 
by annexing two ciphers ; 

To mills or thcnisandths^ by annexing three ciphers. 

On the contrary, 

MiUs are reduced to cents by cutting off the right hand 
figure ; 

To dollars^ by cutting off three figures from the right, 
which is dividing by 1000, (IT 41.) 

Cents are reduced to dollars by cutting off two figures from 
the right, which is dividing by 100. 

EXAMPLES. 

1. Reduce $34 to cents. 2. Reduce 48143 mills to ' 

Ans, 3400 cents. dollars. Ans, $48' 143. 

3. Reduce $40'06J to mills. 4. Reduce 48742 cents to 

Ans, 40065 mills. dollars. Ans. $487'42. 

6. Reduce $16 to mills. 6. Reduce 125 mills to 

Am. 16000 mills. cents. 8' 12 J. 

7. Reduce $*75 to mills. 8. Reduce 2064J cents to 

Ans, 750 mills. dollars. Ans. $20*64i 

9. Reduce $'007 to mills. 10. Reduce 9 cents to dol- 

Ans. 7 mills. larg. An^s. $09. , 

Questions. — ^ 94. How are dollars reduced to Cents? to mills? 
cents to mills ? mills to cepts? to dollars? cents to dollars ? 
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Addition and Subtraction of Decimal Frac- 
tions. 

V OS. As the value of the decimal parts of a unit vary 
in a tenfold proportion like whole numbers, the addition and 
subtraction of decimal fractions, and of Federal money, may be 
performed as in whole numbers. 

1. What is the amount 2. From 765*06 take 27- 
of 14*68; 9-045, 38*5, and «6895. 
9*0025? 

Solution. — As numbers of the same denomination only can be 
added together, (Tf 12,) or subtracted from each other, the several 
numbers m each of these examples must be reduced to the lowest 
denomination contained in aay one of the numbers, (1[ 91,) which is 
ten-thousandths, when the operation may be performed as in simple 
numbers. 

FIRST opERAT'ON. Or if Only like denominations first operation. 

14*6800 ar« written under 'each other, 7650600 

9*0450 ^^^^ ^^"® ^^1 ^ added to- 27*6895 

QQc/;nrin gether, or subtracted ftom 

Q^nrn^ ^^** °^^®^' ^°^ ^'^ °P^"^- "^37*3705, Ans. 

^^'^^ tions may be performed with- 

7 1 2275 Atis. ^"^ ^^® formality of reducing to a common denom- 
' * inator, since the ciphers, by which the reduction 

is effected, make no difference in ^e result : thus, 

SECOND OPERATION. NoTE. — As the deci- SECOND OPERATION, 

14'68 mal point is at the right 765*06 

9*045 of units, which are writ- 27*6895 

2gig ten under each other, the ■ 

point in the result is di- 737*3705 

rectly below Uie points in 



9*0025 



71*2275 the several numbers. Hence, 

Th oM or tuhtract decimal fractions , 

RULJQ. 

Write the numbers under each other, tenths under tenths, 
hundredths under hundredths, &c., according to the value of 
their places ; add or subtract as in simple numbers, and point 
off in the result as many places for decimab as are equal to 

QnestioDS. — ^ 95. Why can addition and subtraction of deci- 
mals be performed as in whole numbers? What numbers only can be 
added and subtract-^l ? How is this effected by the first operations ? 
How by the second? How do you write down decimals for addition? 
How for subtraction ? Where place the point in the results ? Repeat 
the rude ? How do you prove addition of decimals ? How subtraction? 
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the greatest number of decimal places in any of jthe given 
numbers. 

. Proof. — The same as in the addition, and subtraction of simple 
numbeis. 

EXAMPIi£S FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz., 
13*25 bushels, 8*4 bushels, 23*051 bushels. 6 bushels, and *75 
of a bushel ; how much did he «ell in the whole ? 

Am, 51*451 bushels. 

4. What is the amount of 429, 21 y^^, 355y^3xr7r» Ixixri and 
1^^ ? Ans. 808tVA, or 808* 143. 

5. What is the amount of 2 tenths, 80 hundredths, 89 thou- 
sandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Ans. 2. 

6. What is the amount of three hundred twenty-nine and 
seven tenths, thirty-seven and one hundred sixty-two thou- 
sandths, and sixteen hundredths ? 

7. From thirty-fiv^ thousand take thirty-five thousandths. 

Ans. 34999*965. 

8. From 5*83 take 4*2793. il^w. 1*5507. 

9. From 480 take 245^0075. A^is. 2349925. 

10. What is the difference between 179313 and 817*05- 
693 ? Ans. 976*07307. 

11. From 4r^jj take 2-^. Reinahider, 1-^^, or 1 98. 

12. What is the amount of 29^5^, 374^^^,^, 97-,2^o, 
315TTAiTr» 27, and 100-<V? Ans. 942957009. 

Examples in Federal Money can evidently be performed in tfte 
same ivay, 

1. Bougnt 1 barrel of flour for 6 dollars 75 cents, 10 poutfds 
of coffee for 2 dollars 30 cents, 7 pounds pf sugar for 92 cents, 
1 pound of raisins for 12J cents, and 2 oranges for 6 cents ; 
what was the whole amount? A7is. S 10* 155. 

2. A man is indebted to A, $237*62 ; to B, $350 ; to C, 
$86^2* ; to D, $9'62J ; and to E, $0*834; what is the amount 
of his debts ? Ans. $684*204. 

3. A man has three notes specifying the following sums, 
viz., three hundred dollars, fifty dollars sixty cents, and nine 
dollars eight cents ; what is the amount of the three notes ? 

A?is. $359*68. 

4. What is the amount of $56*18, $7*37^, $280, $0*287, 
$17, and $90*413 ? Ans $451*255. 
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5. Bought a pair of o^en for $76*50, a horse for $85, and 
a. cow for $17*25; what ^Yas the whole amount? 

Am. $178*75, 

$. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37J cents, a pound of saltpetre for 24 cents, 2 yards 
o( broadcloth for 1 1 dollars, 7 yards of flannel for 1 dollar 62 J 
cents, a skein of silk for 6 cents, and a stick of twist for 4 
cents ; how much for the whole ? Ans. $13*62, 

7. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gain ? Am. $3'375. 

8. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
3r lose ? and how much ? Atit. He lost $^ 25. 

9. A merchant bought a piece of cloth for $170, which 
proving to have been damaged, he is willing to lo!»e on it 
$16*50 ; what must he have for it? Am. $!59'5^>. 

10. A man sold a farm for $5400, which was $725*374 
ippre than he gave for it ; what did he give for the farm ? 

11. A man, having 600 dollars, lost 83 cent* ; ho w much* 
had he left? Am. $499*17. 

12. A man's income is $1200 a year, and he spends 
J^00*35 ; how much does he lay up ? 

13. Subtract half a cent from seven dollars. 

Rem. $6*99^. 

14. How much must you add to $16*82 to make $25 ? 

15. How much must you subtract from $250, to leave 
$87*14? 

16. A man bought a barrel of flour for $6*25, 7 pounds of 
coffee for $1*41, he paid a tea dollar bill; how muih must he 
receive back in change ? Am. $2'34. 



MiiltipUci^tioxi of Pecimal Fractional. 

IT 96. 1. Multiply *7 by *3. 

.*7=:^ and *3 = V^, then /^ X 5 = AV = *21, Am 
We here see that teJiths multiplied into tenths produce Jwrif 
dredtks^ just as tens, (70,) into t^yns, (30.) make hundred^ 
(2100.) We may write down the numerators decimally 
thus: 

11 
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OPERATioK. The $1 must be hnndredths as before. The number 

*7 of figurt« m the pniduct, it will be seen, is equal to the 

(3 number in the multiplicand and multiplier ; hence, we 

— - have as many places for decimals in the product as there 

'21, Atu. are in both the factors. 

*7 Note. — The correctness of the 

above rule may be illustrated by the 

^ annexed diagram. The length of the 

^ plot of ground which it represents 

may be regarded 10 feet and the 
breadth 10 feet, each division of a 
line, consequently, being one tenth 
of the whole line. Multiplying 10 
by 10, we have 100 square feet in 
the plot, each of the small squares 
being 1 square foot, or one hun- 
dredth of the whole plot. Now take 
the part encircled by the black lines, 
7 feet ('7 of the whole line) long, 
and 3 feet (*3 of the whole line) wide. The contents are 21 square 
feet, or *21 of the whole plot; hence the product of *7 into *3 is *21 
as above. 

2. Multiply * 125 by »03. 

Here, as the number of significant figures in the 

OPERATION. product is not equal to the numbcF of decimals in 

♦ 125 both factors, the deficiency must be supplied by pre- 

iQ2 fxirg ciphers, that is, placing them at the left hand. 

The correctness of the rule may appear from the 

*00375 Prod, following process : *125 is ^jf^, and '03 is j%j, : 

" aow. ^2^ X T^iF = TT^xfeW = *00375, the 
same as before. 

Hence', To multiply decimal fractions , 

RULK. 

Multiply as in whole numbers, and from the right hand of 
the product point off as many figures for decimals as there 
are decimal places in the multiplicand and multiplier counted 
together, and if there are not so many figures in the product, 
supply the deficiency by prefixing ciphers. 

Questions. — If 96« Tenths X tenths produce what? Illustrate 
this by a diagram. To wnat must the number of places in the product 
be equal ? When the number of decimals in the product is less than the 
number in both factors what do you do ? How can you tell of what 
name or denomination will be the product of one given decimal mul- 
tiplied into another given decimal, without going through the process- 
or multiplication ? Of what denomination, then, will be the product of 
«46X*25t of'0005X*07? 
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SXAMPIiES FOR PRACTICE* 

3. Multiply ^ve hundredths by seven thousandths. 

FroducU '00035, 

4. What is *3 of 116? Am. S4^8. 

5. What is *85 of 3672 ? Ans. 3121-2. 

6. What is *37 of »0563 ? ^Itw. »020831. 

7. Multiply 572 by *58. Proe^iw;^, 331^76. 

8. Multiply eighty-six by four hundredths. 

Product, 3*44. 

9. Multiply »0062 by «0008. 

/ 10. Multiply forty-seven tenths by one thousand eighty-six 
hundredths. Frod. 51*042. 

EXAMPUBS IN FEDERAIi MONET. 

IT 97. 1. If a melon be worth $*09, what is *7 of it 
worth? (ir77.) ' ilTw. $'063. 

2. What will 250 bushels of rye cost, at $*88J per 
bushel ? 

3. What is the value of 87 barrels of flour, at $6»37J a 
barrel ? Am. $554*62J. 

4. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28J cents a gallon ? Am. $17*955. 

5. If a man spend 12^ cents a day, what will that amount 
to in a year of 365 days? What will it amount to in 5 years? 

Am. It will amount to $228* 12 J in 5 years. 

6. If it cost $36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Am. $654150 

7. Multiply $367 by 46. 

8. Multiply $0*273 by 8600. . Am. $2347*80. 

9. At $5*47 per yard, what cost 8*3 yards of cloth ? 

Am. $45*401. 

10. At $*07 per pound, what cost 26*5 pounds of rice ? 

ilTw. $1-855. 

11. What will be^the cost of thirteen hundredths of a ton 
of hay, at $11 a ton ? Am. $1*43. 

12. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $2 a cord ? $*75. 

13. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays 
excepted ? Am. $ia 



Digitized by VjOOQIC 



I3A DECIMAL FRACTIONS. \9^ 

Divigkm of Decimal Fractions. 

T 98. 1. Divide *21 by *3. *21 = -ft\j» and »3 = ^. 

Now A'd -5- 1^; or -yi of ^^^ = §il» = t^- It appears, 
then, that hundredths divided by tenths give tenths, just as 
hundreds (2100) divided by tens (30) give tens, (70.) The 
numerators may be set down decimally, and the division pei- 
formed as follows : — 

OPERATION. The 7 must be tenths as before. The dividend, 
*3)*21 which answers to the product in multiplication, con- 

tains two decimal places ; and the divisor and quotient, 

*7 which answer to the factors in multipUcation, (^31,) 
together contain two decimal places. Hence, we see 
that the number of decimal places in the quotient is equal to the dif- 
ference between the number in the dividend and divisoif. 

2. At 4*75 of a dollar per barrel, how many barrels of flour 
can be bought for $31 ? 

OPERATION. The 4*75 are 475 hundredths, and, since 

4*75)31'00(6'626-]- the dividend and divisor must be of the 

2350 a^me denomination, we annex 2 ciphers to 

r 31 and it becomes 3100 hundredths, (^ 91.) 

2500 Then there can be as many whole barrels 

2375 bought as the number of times 475 hun- 

— dredths can be subtracted from 3100 hun- 

1250 dredths. The 6 barrels thus found will 

950 cost 2850 hundredths of a dollar, and as 

'^nOA ^^ hundreths or cents remain, it will buy 

ofi^n ^^ ^^ another barrel, which we find by 

^^Q annexing ciphers, and continuing the op- 

150 ' eration. 

We now see that Uiere are 5 decimal 
places in the dividend, counting all the ciphers that are annexed, and as 
there are but two in the divisor, we point off 3 in the quotient. There 
is ^ill a remainder of 150, which, written oiier the divisor, (^ 36,) 
gives i^% of a thousandth of a barrel, a quantity so small that it 
may be neglected. But we place -f* at the right of the last quotient 
figurej to mow that there is more flour than indicated by the quotient. 

Ans. 6*526+ barrels. 

Note. — It is sufficiently exact for most practical purposes to carry 
the division to three decimal places. 

3. Divide *00375 by «125. 

OPERATION. The divisor, 125, in 375, goes 3 times, and 

125 } *00375 ( *03 no remainder. We have onlv to place the deci- 

375 mal point in the quotient, and the work is done. 

There are five decimal places in the dividend ; 

000 consequently there must be five in the divisor 
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and quotient coinittd together ; and as there are three in the divisor, 
there must be two in the quotient ; and, since we have bu one ^^nre 
in the quotient, the dtjtdcncy must be supplied by pre/ixing.a cipher. 
1'he operation by vulgar fractions will bring us to tlie same result. 
Thus, *125 is 1^^, and '00375 is ^^^ : now, ^^^xns "^ tWo 
= T JBSMxy = t5v = '03, the same as before, 

4. Divide *75 by *005. 

OPERATION. Solution. — We cannot divide himdttdtha 

*75 by thousandths, until the former are reduced to 

2Q thousandths 1)Y multiplying by 10, or annexing 

one cipher, when the divisor and dividend wiU 

*005 ) *750 be of the same denomination ; and '005 is con- 

"~ tained in (can be subtracted from) *750, 150 

loO, Quat, times, the quotient being a whole number. 

Theise illustrations will establish the following 

RULE* 

I. Reduce, if necessary, the dividend to the lowest denom- 
ination in the divisor, divide as in whole numbers, annexing 
ciphers to a remainder which may occur, and continuing the 
operation. 

II. If the decimal places in the dividend with the ciphers 
annexed exceed thosfe in the divisor, point off the excess from 
the right of the quotient as decimals ; but if the excess is 
more than the number of places in the quotient, supply the 
deficiency by prefixing ciphers. 

KXAMPLES FOR PRACTICE. 

5. Divide 3156*293 by 25*17. QuoU 125^34-.^ 

6. Divide 173948 by *375. Quot. 463861 -f. 

Note. — The pupil will point off the decimal places in the quo- 
tient of this and the following example, as directeid by the rule. 

7. Divide 5737 by 13*3. QuoL 431353. 

8. What is the quotient of 2464*8 divided by *008? 

Ins. 308100. 

Questions. — IF 98. Hundredths, divided by tenths, give what? 
How is it in integers ? Exhibit on the blackboard the process of divid- 
ing 7 by 1'25. Why do you annex ciphers to the 7 ? What is the quo 
fient ? Why pointed thus ? Give a demonstration by common fractions, 
as after Ex. 3, and show that this placing of the point i.^ right. The 
sign of addition, annexed to the quotient, is an indication cf wliat? 
When there are remaiivHirs, to how many places should the divisior be 
carried? Wbrnot to more places? Repeat the rule for division. 
11* 
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9. Divide 2 by 53*1. Quot. ♦037 4.. 

10. Divide *012 by *005. Quot. 2' A. 

1 1. Divide three thousandths by four hundredths. 

Quot. *075. 

12. Divide eighty-six tenths by ninety-four thousandths 

13. How uany times is *17 contained in 8? 

EXAMPIiBS IN FEDEHElAIi MONET. 

IT 99* 1. Divide $59*387 equally among 8 men; how 
much will each man receive ? 

OPKRATION. 

8)59*387 



Ans. S7*423§, that is, 7 dollars, 42 cents, 3 mills, and | of 
another mill. The 8 is the remainder, after the last division 
written over the divisor, and expresses such fractional part 01 
another mill. 

For most purposes of business, it will be sufficiently exact 
to carry the quotient only to mills, as the parts of a mill are 
of so little value as to be disregarded. 

2. At $*75 per bushel, how many bushels of rye can be 
bought for $141 ? Ans. 188 bushels. 

3. At 12 J cents per lb., how many pounds of butter may 
be bought for $37 ? Am. 296 lbs. 

4. At 6| cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges. 

5. If *6 of a barrel of flour cost $5, what is that per bar- 
rel? ^7M. $8333+. 

Note. — If the sum to be divided contain only dollars, or dollara 
and cents, it may be reduced to miUs, by annexing ciphers before 
dividing ; or, we may first divide, annexing ciphere to tlie remainder, 
if there shall be any, till it shall be reduced to mills, and the result 
will be the same. 

6. If I pay $468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Ans. $0'625 ; or thus, $*62J. 

7. If a piece of cloth, measuring 125 yards, cost $181*25 
what is that a yard ? Ans. $1'45. 

8. If 536 quintals of fish cost $1913*52, how much is that 
a quintal ? Ans. $3*57. 

9. Bought a farm, containing 84 acres, for $3213 ; what 
did it cost me per acre ? Ans. $3S'25. 

10. At $954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25^ 
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11. Bought 72 pounds of raisins for S8 ; what was that a 
pound ? . Alls, «0* 1 1 1 J ; or, *0» 11 1 -{-. 

12. Divide $12 into 200 equal parts ; how much is one of 
the parts ? ^^ = how much ? Am. $'06. 

13. Divide $30 by 750; ^^^^ = how much ? 
14 Divide $60 by 1200. Jgo = how much ? 

15. Divide $215 into 86 equal parts ; how much will one 
of the parts be ? ^ = how much ? 



f 100. Review of Decimal Fractions. 

Questions. — What are decimal fractions? How do they differ 
from common fractions ? How can the proper denominator to a decimal 
fraction be known, if it be not expressed ? What advantages have deci- 
mal over common fractions ? How is the value of every figure deter- 
mined ? Describe the manner of numerating and reading decimal frac- 
tions ? of writing them ? How are decimals, having different denomi- 
nators, reduced to a common denominator? How may any whole 
number be reduced to decimal parts ? How can any mixed number be 
read together, and the whole expressed in the form of a common frac- 
tion ? What is federal money ? What is the money unit, and what are 
Its divisions and subdivisions ? How is a common fraction reduced to a 
decimal ? To what do the denominations of federal money correspond? 
Wliat is the rule for addition and subtraction of decimals ? — multiplica- 
tion ? — division ? 

EXBRCISES. 

1. A merchant had several remnants of cloth, measuring as 
follows, viz. : 

yds. 1 How many yards in the whole, and what would 
the whole come to, at $3*67 per yard ? 

Note. — Reduce the common fractions to decimals. 
Do the same wherever they oocur in the examples which 
follow. 

Ans. 36*475 yards. $133*863 +, cost. 

2. From a piece of cloth, containing 36| yards, a merchant 
sold, at one time, 7^ yards, and, at another time, 12| yards ; 
how much of the cloth had he left? Am. 16*7 yds. 

3. A farmer bought 7 yards of broadcloth for $33{i, two 
barrels of flour for il4-,8j, three casks of lime for $7|, and 7 
pounds of rice for $f ; what was the cost of the whole ? 

Note. — The followin<r examples are to be performed according to 
the rule in T[ 77, or in T[ 83, or in T[ 85. 

4. At 12J cents per lb., what will 37| lbs. of butter cost? 

Am. $4*718i. 
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«. At <17'37 per ton for hay, ivhat will 11| tons cost? 

• Ans. $20i^2g. 

6. The abdve example reversed. At S201'92| for 11 1 tons 
of hay, what is that per ton ? Am. $17^37. 

7. If *45 of a ton of hay cost $9, what is that per ton? 

. . Am. $20. 
> a At *4 df a dollar a ga-lon,Whjlt Will *26' of a gallon of 
molasses cost? Arts. $*1. 

\ 9. What will 2300 lbs. of hay come to, at 7 mills per lb. ? 

Am. $16*10. 
f 10. What will 7654 lbs. -of coflfee come to, at 18 cents per 
lb. ? Arts. $137'79. 

1 1. Bought S3 Arklns of butter, each containing 42 pounds, 
.^or 16 J cents a pound; what would that be & firkin ? and how 
much for the whole ? Am. $159*39 for the whole. 

I 12. A man Idlled a beef, which he sold as foflows, viz., 
the hind quarters, weighing 129 pounds^ 6!ach, fOr 5 cents a 
pound ; the 'fore quahers, one weighing 123 pounds, and the 
other 125 pounds, for 4 J cents a pound ; the hide and tallow, 
weighing 163 pounds, for 7 cents a pound ; to what did the 
t7ho1e amount? ^tw. $35*47. 

13. A farmer bought 125 pounds of clover seed at 11 cents 
a pound, 3 pecks of herds grass seed for $2' 25, a barrel of 
flour for $6*50, 13 pounds of sugar at 12| cents a pound ; for 
which he paid 3 cheeses, each weighing 27 pounds, at 8J cents 
a pound, and 5 barrels of cider at $1*25 a barrel. The bal- 
ance between the articles bought and sold is IcentjMs it^r 
or agaiiist the farmer ? 

I 54. A nian dies, IcSaVing an estate of SZl^O; there are 
demands against the esl-ate, amounting to $39876*74; tho 
residue is to be divided between 7 sons; what will each ono 
receive? Am. $4531*894^. 

/ 15. How mnch coffee, at 25 cents a pound, may be had foi 
100 bushels of rye, at 87 cents a bushel ? Am. J348 pounds. 
, 16. At 12 J cents a pound » what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? Am. $47*25. 

y 17. If 650 men receive $36*75 each, what will they all 
receive? iln^. $56387*50. 

18. A merchant sold 275 pounds of iron at 6J cents a 
pound, and took his pay in oats, at $0*50 a bushel ; how 
many bushels did he receive ? Ans. 111*375 bushels. 

I 19. How many yards of cloth, at $4*66 a yard, must be 
given for 18 barrels of flour, at $9*32 a barrel V 

Aiis. 36 yards. 
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I 20. What is the price of three pieces of cloth, the first con- 
taining 16 yards, at S3'75 a yard ; the second, 21 yards, at 
$4*50 a yard ; and the third, 35 yards, at $542^ a yard ? 

Ans. 8333 87i. 



BILLS. 

IT 101 • A Bill, in business transactions, is a written list 
of the articles bought or sold, and their prices, together with 
the entire cost or amount posted. 

iVb. 1. — Bill of Sale. Payment received. 

Boston, May 25th, 1847. 
James Brown, Esq. 

Bought of Hastings & Belding, 
6 yards black broadcloth, # $3*00 18'00 

^ " cambric, " *14 *35 

2 dozen buttons, " *15 *30 

4 skeins sewing silk, " *04 '*16 

25 lbs. brown sugar, " *09 2*25 

Received payment, $21'06 

Hastings & Belding. 

No. 2. — Bill of Sale. Charged in acco^mt. 

New Orleans, Aug. 1st, 1847, 
Gen. Z. Taylor, 

To Daniels & TJjomas, Dt 
To 278 bbls. beef, • $9*75 

" 191 " pork, " 12*00 

« 250 " flour, " 5*70i 

" 500 sacks Indian meal, «« *62j 



Charged in acc't. Amount, $6741*25 

Daniels & Thomas. 

No.3.— Barter Bin. ^ 

Buffalo, Sept. 15th, 1847. 
Mr. D. F. Standart, 

To O. B. Hopkins & Co., Dr. 
To 15 lbs. brown sugar, • $ *10 



2 ** Y. H. tea, 
24 " mackerel. 



*87J 
«04| 



3 gal. molasses, ** '42 

'* 16 yds. sheeting, " *09 
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Cr. 

By 4 doz. eggs, • $ '08 

" 8 lbs. butter, f " *14 

" 40 " cheese, ** *07J 

" note at 30 days, to balance, 2'59 



$703 
O. B. Hopkins & Co. 
by L. D. Swift. 

No. 4. — Bill of goods sold at wholesale. 

New-York, April 5th, 1847. 
Davis & Horton, 

Bought of Barnes Porter & Co. 
3 hhds. molasses, 118 gal. each, a $ *31 

2 " brown sugar, 975 and 850 lbs. " *09J 

3 casks rice, 205 lbs. each, " *04| 
5 sacks coffee, 75 " " " *11 
1. chest H. tea, 86 " " » " «92 



$43M6 
Rec'd payment, by note, at 60 days. 

For Barnes Porter & Co. 

James D. Willard. 
It is sometimes practised, in collecting and settling accounts, 
to make a copy of each individual account, and present it to 
tlie person for his inspection. 

No. 5. — Copy of anindividual account. 
Frank H. Wright, 

In acc't with Edward F. Cooper, 

1847. Dr. 

Jan. 7. To 125 bushels corn, • $ *50 

" " " 20 " apples, " *31 

March 13. " 12 " rye, '« «62 

" 20, " 1^ lbs. cast steel, " *24 



Questions* — IF 10 1« What is a bill ? If the amount of the bill be 
paid at the time, how is it shown ? Which bill is an example of this? 
if charged in account, how is it shown ? example ? How does a barter 
bill differ from a bill of sale ? In what order are the articles bought and 
sold arranged? What is practised in collecting and seiriing accounts? 
How does such a copy differ from a barter bill ? To which of the tilto 
must the bill to be made out conform ? and what will it be called ? 
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1847. Cr, 

Feb. 15. By 3 cows, m $17*00 

" 22. " 5 sheep, « 2*50 



Amount due me, $16,42 
Edward F. Cooper. 
Baltimore, May 9th, 1847. 

The pupil is required to make out a bill from the statement 
contained in the following example. 

Wm. Prentiss sold to David S. Piatt 780'lbs. of pork, at 6 
cents per lb. ; 250 lbs. of cheese, at 8 cents per lb. ; and 154 
lbs. of butter, at 15 cents per lb. ; in pay he received 60 lbs. 
of sugar, at 10 cents per lb. ; 15 gallons of molasses, at 42 
cents per gallon ; | barrel of mackerel, $3*75; 4 bushels of 
salt, at $1*25 per bushel ; and the balance in money : how 
much money did he receive ? Ans, $68'85. 



COMPOUND NUMBERS. 

V103. When several abstract .numbers, or several de- 
nominate numbers of the same unit value, are employed in an 
arithmetical calculation, they are called simple numbers, and 
operations with such numbers are called operations i?i simple 
numbers. Thus, if it were required to add together 7 gallons, 
9 gallons, and 5 gallons, the numbers are simple' numbers, 
being denominate numbers of the same unit value, (I gal.,) 
and the operation is an addition of simple numbers. We 
have had, also, subtraction, multiplication, and division of 
simple numbers. 

But when several numbers of different unit values are em- 
ployed to express one quantity, the whole together is called a 
compound number. Thus, 12 rods, 9 yards, 2 feet, 6 inches, 
employed to express the length of a field, is a compound num- 
ber. So also, 9 gallons, 2 quarts, 1 pint, employed to express 
a quantity of water, is a compound number. . 

Note. — The word denomination is used in compound numbers to 

Questions. — ^ 102. What are simple numbers? Examples. 
Wha^ are operations in such numbers called ? What is a compound 
number ? Give examples other than those in the book. What is meant 
hy the word denomination? 
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denote the nanie ©f the unit considered. Thus, bushel and pedk ^r« 
names or dem>min^tions ©f measure ; hour, minute aiid second are de- 
nominations of time. 

IT 103« The fundamental operations of addition, subtrac- 
tion, multiplication and division, cannot be performed on com- 
pound numbers till ire are acquainted with the method of 
changing numbers of one denomination to another without 
altering their value, which is called Reduction, Thus, we 
wish to add 2 bushels 3 pecks, and 3 bushels 1 peck, together. 
They will not make 9 bushels nor 9 pecks, (adding together 
the several numbers,) since some of the numbers e-Vpre^s 
bushels, and soMe express pecks. But* 2 bushels eqd^l 8 
pecks, (2 times 4 pecks, the number of pecks in a bushel,) 
and 3 pecks added make 11 pecks ; 3 bushels equal 12 pecks, 
and 1 peck added make 13 pecks. Then, 1 1 pecks -j- 13 
Jjecks 3= 24 pecks. Hence, before proceeding further, we 
must attend to the 

Reduction of Compound Numbers. 

Sterling ob English Money. 

V 1041. Money is expressed in different, denominations, 
and 4 dollars, 3 dimes, 7 cents, 5 mills = ^4'375, employed 
to express one sum in Federal money is a compound number. 
But as the denominations in Federal money vary uniformly 
in a tenfold proportion, (11 93,) being conformed to the Arabic 
notation of». whole numbers, the operations in it are as in whole 
numbers. 

The denominations in English (called, also, sterling) money, 
pounds, shillings, pence and farthings, do not vary uniformly, 
but according to the following 

TABL.S. 

Note 1. — All the tables in Reduction of Cbmpoutod Numbers 
must be carefully committed to memory by the pupil. 

4 farthings (qrs.) make 1 penny, marked d. 
12 pence {plural of penny) 1 shilling, " s, 
20 shillings 1 pound, ^* £. 

Note 2. — Firthings are often written as the fraction of a penny ; 
^U8, 1 farthmg = 4d., 2 farthings ssa^d., 3 farthings = |d. 

Qnestibns. — If 103. What is reduction ? Whence its necessity I 
Explain by the example of adding bushels and pecks. To what, then, 
most we attend before proceeding further? 
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Kdrx 3. ~*th6 ttllue of these 'detilottiinaitioitt In Feilinral i^ney is 
Eieaiiy as ifoilOwB : 



Iqr. 

Id. 

Is. 

1£. 

4i. 1^. 2^^qri. 



m of I dent. 
2^ cents. 

: $4^84 



1. How many farthings in 
5 pence ? 



ThereisinEn^and 
a gold coin, called a 
sovereign, the value 
of which la XI 



1st operation. 
4 
5 

2()jrs. 
2d operation. 
6 
4 

20g^*. 



Solution. — 
We may multi- 
;ply the number 
of farthings (4) 
in 1 penny by 
"the nuniber of 
pence,(5.) (t 
46.) Or, as ei- 
ther factor may 
be made the 
: Ittultiplteand, {% 
21,) we may 
multiply the number of pence (5) 
by the number of farthings in 1 
penny. Ans. SOqrs. 

3. How many farthings in 

3 pence ? — — 6 pence ? 

^ pence ? 7 pence ? 

2 pence ? 10 pence ? 

II pence ? 12 pence == 

1 shilling? 

5. How many pence in 3 

shillings ? 5 shillings ? 

5s. 8d.? 7s.? 

8s. 4d. ? 12s. ? 15s. 

6d.? 

7. How many shillings in 

3£.? £5.? 4£.2s. ? 

6£Jls.? 



2. In 20 farthings, how 
many pencef ? 

Solution. — We 
OPERATION, hiave given the num- 
4 ) 20 her of farthings in 1 
— penny to find the 
Q^^ nuniber of pence in a 
given number of far- 
things, (20,) and we divide the 
nun^r of farthmffs in the num- 
ber of pence by the niunber in 1 
penny, (T[ 46.) Ans. 6rf. 



4. How many pence in 12 

farthings ? 24 farthings ? 

36 farthings? 28 

farthings ? 8 farthings ? 

40 farthings? -44 

farthings? 48 farthings ? 

6. How many shillings in 

36 pence ? 60 pence ? 

68d. ? 84d. ? 

lOOd.? 144d.? 

186d. ? 

8. How many pounds in 

60s.? 100s.? 82s.? 

131s. ? 



Qnestione. — If 104. What is said of operations in Federal money I 
What are the denominations of English money? the signs? How 
do they vary differently from those of Federal money ? Give the table 
How are farthings written ? What is the value of a pound sterling in 
Federal money ? Explain the first operation of Ex. 1 ; the second oper 
ation. Explain Ex. 2. Of how many kinds is reduction ? what are 
Ihey ? What is reduction descending ? — reduction ascending ? 
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The changing of higher 
denominations to lower, as 
pounds to shillings, is called 
Beduction Descending, and is 
performed by multiplication. 

REDTTCnON DESCENDING. 

ITIOS. 1. In £17 13s. 

6|d., how many farthings ? 

OPERATION. 

. 17£ 13*. 6d. Sgirs. 
20 

363*. m 17£ 13r. 
12 



4242i. in 17£ 13*. W. 

4 



16971gr5. Ans. 

In 17£ 13*. 6d. Sqrs. 

Solution. — We multiply 17 Jp 
by 20, the shillings in IjC, and 
add in the 138. to get the number 
of shillings in 17 £ ISs., which is 
353. This number we multiply 
by 12, adding in the 6d. given, to 
get the number of pence, 4242, 
which we iqultiply by 4, adding 
in the 3qr8. given, to gfet the num- 
ber of qrs. or fiairthings^ which is 
1697lqrs. 



- Hence, for Reduction Dc- 
tcendingy 

Multiply each higher de- 
nomination by the number 
which it takes of the next less 



The changing of lower de- 
nominations to higher, as shil- 
lings to pounds, is called Rs' 
dtiction Ascending J and is 
performed by division. 

REDUCTION ASCENDING. 

2. In 16971 farthings, how 
many pounds ? 



OPERATION. 

'Y?!S5;*-{4) 16971 



,SSSJtAl2)42A2d.3qrs. 

^'iyi:\2\0)25\3s. 6d. 

17£ 13j. 
Am. £17 13«. ed. S^s. 



Solution. — We divide the 
whole number of farthings by 4, 
the number in Id., to get the 
number of pence; for as many 
times as 4 can he subtracted &om 
16971, so many pence there will 
be, which is 4242d. and 3qr8. re- 
maininpf. On the same principle, 
dividing the 4242 by 12, the quo- 
tient, 353, is shillings, and the 
remainder, 6, is pence, and divid- 
ing 3538. by 20, the quotient, 17, 
is pounds, and the remainder, 13^ 
is shillings. 

Hence, for Reduction As* 
cendingj 

Divide each lower denomi- 
nation by the number which 
it takes of it to make one of 



Qnestions. — 1[ 105« Explain the first exanftple. Give the role 
fur reduction descending. Ex. 2. Give the ru*9 for induction ascendi]i((. 
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to make 1 of this higher, in- the next hiffher. Proceed in 

creasing the product by the this way till the work is done. 

ffiven number, if any, of this 

lower denomination. Proceed 

in this way till the work is 

done. 

KXAMPIiBS FOR PRACTICE. 

3. Reduce 32£. 15s. 8d. to 4. Reduce 31472 farthings* 

qrs. to pounds. 

5. Reduce 1£. 14s. 6d. 1 6. Reduce 7417 qrs. to 

qr. to qrs. pounds. 

7.-IT1 91£. lis. 3Jd., how 8. In 87902 farthings, how 

many fartnings ? many pounds ? 

9. In 40£. 12s. 8d., how 10. In 9752 pence, hov 

many pence ? many pounds ? 

11. In 1£. 18s. 4Jd., how 12. In 921 half pence, hoTi 

many half pence ? many pounds ? 



Weight. 

I. Avoirdupois Weight. 



T 106. Avoirdupois Weight is employed in all the ordi- 
nary purposes of weighing. The denominations are tons, 
pounds, ounces, and drams. 

TABLB. 

16 drams (drs.) make 1 ounce, 
16 ounces " 1 pound, 

2000 pounds " 1 ton, 

Or, as was formerly reckcmedf 

28 lbs. 1 quarter, 

4 qrs. (=112 lbs.) 1 hundred weight, 
20 cwt. (=2240 lbs.) 1 ton, 

By the last table, 2240 lbs. make 1 ton, which is sometimes 
called the " long ton ;" while the ton of 2000 lbs. is called 
the " short ton." The long ton is still used in the U. S. cus- 

Qnestions. — % 106. What is the use of avoirdupois weight? the 
denominations? the si^ns? Repeat the table; the table by the old 
luethodw Explain the difference between (he long and short ton. When 
is the long ton used ? the short ton? 
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tom-Tiousse operations, in invoices of English gfoods, attd of 
coal from ther Pennsylvania mines. But in selling coal in 
cities, and in other transactions, unless otherwise stipulated, 
2000 lbs. are called a ton. 

EXAMPLES FOR PRACTICE. 

1. In 14 tons 607 lbs. 6 oz. 2. In 7398500 drams, how 
12 drs., how many drams ? many tons ? 

Solution. — As there are 2000 Solution. — ^Dividing the drams 

lbs. in a ton, we multiply 14 by by 16, ih& number in an oz., the 

2000, to get 14 tons to lbs., and quotient is oz. and the remainder 

add the 607 lbs. to the product, dre. Dividing the oz. by 16, the 

The lbs. we multiply by 16 to get quotient is Ibe. and the remainder 

them to oz., adding in 6 oz., and oz., and dividing the lbs. by 2000, 

the oz. by 16, adding in 12, and the quotient is tons and the re- 

the whole are in drams. maindcr lbs. 

3. In 7 tons 665 lbs. of su- 4. In 14665 lbs, of sugar, 
gar, how many lbs. ? how many tons ? 

5. In 12 T. 15 cwt. 1 qt. 19 «. In 7323500 drams, how 
lbs. 6 oz. 12 drs. of glass, re- many tons ? 
ceived from an English house, 
how many drams ? 

7. Received from Birming- 8. In 470 packages of 
nam, England, 5 T. 9 cwt. 12 screws, each containing 26 
lbs. of iron screws, in pack- lbs., how many tans ? 
ages of 26 lbs. each ; how 
many were the packages? 

II. Troy Wbight. 

V 107. Troy Weight is used where, great accuracy is 
required, as in weighing gold, silver, and jewels. The de- 
nominations are pounds, ounces, pennyweights, and grains 

TABLE. 

24 grains (gr? ) make 1 pennjrweight, marked pwt. 
20 pwts. 1 ounce, " oz. 

12 02. 1 pound, " lb. 

Note. — A lb. Troy = 5760 grs., and 1 lb. avoirdupois = 7000 
grs. Troy. Hence a quantity expressed in one weight, may be 
changed to the denominations of the other. 

Qaestions. — IT 107. For what is Troy weight used? "What are 
the denominations ? — the signs ? Repeat the table. Wh^l 'lifferenct 
between the pound Troy and the pound avoirdupois? 
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EXAMPLES FOR PRACTICE. 

1. In 210 lbs. 8 oz. l2 2. In 50572 pt%ts., how 
|nvts., how many pwts. ? liiany lbs. ? 

Solution. — Multiply the lbs. Solution. — Dividing the pwts. 

by 12, adding the 8 0£. to the by 20, tlie quotient is oz., and the 

product, and the sum is oz., remainder pwts., and dividing the 

Uliich, multiplying by SO, adding oz. by 12, the quotient isHbs., 

m the 12 pwts., the eTum is pwts. and the Kmainder o2. 

3. In 7 lbs. 11 oz. 3 pwts. 4. In 45681 grains of sil- 

9 grs. of silver, how many ver, how many lbs. ? 
grains? 

5. Reduce 11 oz. 13 pwts. 6. Reduce 5605 grs. of 

13 grs, of gold to grains. gold to ounces. 

7. Reduce 28 lbs. avoirdu- '8. Reduce 34 lbs. 6 pwts. 

pois to the denominations of 16 grs. Troy to lbs. avoirdu- 

Troy weight ? pois. (Consult Note.) 

^ III. ApbTHECARtBS' WbIGHT. 

V 108. Apothecaries' Weight is used by apothecaries 
and physicians, in mixing and preparing medicines. But 
medicines are bought and sold by avoirdupois weight. 

The denominations are pounds, ounces, drams, scruples, 
and grains. 

20 grains (grs.) make 1 scruple, marked 9. 

3 9 1 dram, " 5. 

85 1 ounce, " g. 

12 3 1 pound, " ft. 

Note. — The pound and ounce, Apothecaries' and Troy weight, 
ate the same, but iiie ounce is differently divided. 

feXAMPL.es FOR FRACTICE. 

1. In 91bs.8S. I5.2&. 19 2. Reduce 55799 grs. to 
grs. how many grains ? lb. 

Questions. — H 108, To what is apothecaries* weight limited? 
tJie tlenomiuaiiuns ? Give the table. Make the sign for each deaomi- 
Dtkiou. What is said of the pound and ounce? 
12* 
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Measures of Extension. 

Extension has three dimensions, length, breadth, and thick- 
ness. 

I. LmEAR Measure. 

T 100« Linear Measure (the measure of lines) is used 
wheQ only one dimension is considered, which may be either 
the length, breadth, or thickness. 

The usual denominations are miles, furlongs, rods, yards, 
feet, inches, and barley-corns. 

TABUB. 

3 barley-corns (bar.) make 1 inch, marked in. 
12 inches 1 foot, " ft 

3 ft. 1 yard, « yd. 

6J yards, or 16J ft., 1 rod, " rd. 

40 rods 1 furlong, " fur. 

8 furlongs, or 320 rods, 1 mile, " mi. 



69^ common miles, 1 degree, deg., or **,|°"en*?"oX*."Sh*' 

3 geographical miles, 1 league, L., |a«edinmeMuringdiii«nc«Jiattea. 

60 geographical miles, 1 degree of latitude. 
6 feet, 1 fathom, in measuring depths at sea. 

Note. — The geographical mile, used in measuring latitude, is not 
quite uniform, but is always a little less than 1^ common miles, as 
die degree varies firom 68| to 69| miles. 

'The degree of longitude grows shorter towards the poles, where it 
is nothing. Instead of the barley-corn, inches are now divided into 
eighths and tenths. 

EXAMPLES FOR PRACTICE!. 

1. How many inches in the 2. In 1577664000 inches, 

equatorial circumference of how many miles ? How many 

the earth, it being 360 de- degrees of the equatorial cir- 

grees ? cumference ? 

Questions* — ^ 109* How many dimensions has extension? 
What are ihey ? What is hnear measure ? Give the denominations, 
and the sign of each. Repeat the table. How is the inch usually 
divided ? For what is the fathom used ? For what is the geographical 
mile used ? — its length ? What is said of the degree of longitude, and 
its length ? — of a degree of latitude ? What causes the difference in the 
length of degrees ? For what is the league used, and about what is its 
length in common miles ? 
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3. How many inches from 4. In 30539520 inches, 

Boston to Washington, it be- how many miles ? 
ing 482 miles ? 

5. How many times will a 6. If a wheel, 16 feet 6 
wheel, 16 feet 6 inches in cir- inches in circumference, turn 
cumference, turn round in go- round 12800 limes in going 
ing from Boston to Providence, from Boston to Providence, 
it being 40 miles ? what is the distance ? 

7. If a man step 2 feet 6 8. A man walked 90816 

inches at once, how many steps, of 2 feet 6 inches each, 

steps will he take in walking in a day ; how many miles 

43 miles ? did he walk ? 

Cloth Measure. 

V 1 10. Cloth Measure is a species of linear measure 
being used to measure cloth and other goods sold by the yard 
in length, without regard to the width. 

The denominations are ells, yards, quarters, and nails. 

TABLE. 

4 nails, (na.,) or 9 inches, make 1 quarter, marked qr. 

4 qrs., or 36 inches, 1 yard, " yd. 
3qrs. 1 ell Flemish," E.Fl. 

5 qrs. 1 ell English," E.E. 

6 qrs. 1 ell French, " E.Fr. 

Note. — Eighths and sixteenths of a yard are- now. used instead of 
nails. 

EXAMPLrES FOR PRACTIOE. 

1. In 673 yds. 1 qr. 1 na., 2. In 9173 nails, how many 

how many nails? yards? 

3. In 296 E.E. 3 qrs., how 4. In 5932 nails, how many 

many nails? E. E. ? 

6. In 151 E.E.,how many 6. In 188 yds. 3 qrs., how 
yards ? many E. E. ? 

7. In 29 pieces of cloth, 8. In 783 yds., how many 
each containing 36 E. Fl., E. Fl. ? 

how many yards ? 

Qoestious. ~ 1[ 110. What is cloth measure ? How used ? Why 
a species of hnear measure? Give the denoininaiions, and the sign tt\ 
each; the latle. What is used instead of nails? How may yards be 
leducedtoE. £.7 to E.Fr.? toE.Fl.? How each of these to yards ? 
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II. Land or Sqttahe Measure. 

Till* Square Measure is used in estimating the area of 
land, and other things wherein length and breadth are considered 

, 1 linear yard. i NoTE. — It takes 3 feet in length to make 1 

ri I 2 « 3 » ) linear yard. 



3 feet = 1 yard. 



9 sq. ft. = 1 sq. yd. 



But it requires a square, 3 feet = 1 lineai 
yard in length, and 3 feet = 1 linear yard in 
breadth, to make I sqiiare yard. 3 feet in 
length and 1 foot in width, make 8 square 
feet, (3 squares in a row, ^48.) 3 feet in 
length and 2 feet in width make 3X2 = 6 
square feet, (2 rows of squares, ^ 48.) 3 feet 
in length and 3 feet in width make 3X3 = 9 
square feet, (3 rows of squares.) 

It is plain, also, that 1 square foot, that is, a 
square 12 inches in length tnd 12 inchl^ in 

breadth, must contain 12 X 12= 144 square inches, (12 rows, of 12 

squares each.) 

The denominations of square measure are miles, acres, 
roods, rods or poles, yards, feet, and inches. 

TABLE. 

144 square inches (sq. in.) make 1 square foot, marked sq. ft. 
9 square feet 1 square yard, " sq. yd, 

304 sq. yds. = 5J X 5 J, or ) (1 sq. rod, perch, ) " sq. rd. 
272i sq. ft. = 16i X l4» ) ( or pole, 

40 square rods 1 rood, 

4 roods, or 160 square rods 1 acre, 
640 acres 1 square mile, 

'EXAAfPt.lE:s FOR Practice. 



!" 



P. 

R. 
A. 
M. 



1. In 17 acres 3 roods 12 
poles, how many square feet? 

3. Reduce 64 square miles 
to square feet. 

6. There is a town 6 miles 
square ; how many square 
miies in that town? how many 
acres ? 



2. In 776457 square feet, 
how many acres ? 

4.. In 1,784,217,600 square 
feet, how many square miles ? 

6. Reduce 23040 acres to 
square milee. 



Questions, — If 111. What is square measure? W\mx is a 
square ? Draw or describe a square inch ; a square yard ; a figure 
showing the square inches contained in a square ffx»t. How many 
square inches in a row. and how many rows of square incnes wouhl it 
com am ? Multiply qmstions at plea$ur,e. What are the dencMwinations 
of square measure? Repeat tne table. How docs square measure 
differ from linear measure ? 
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7. How many square feet a In 5510528179200000 

on tlie surface of the globe, square feet, how many square 

supposing it contain 197,663,- miles ? 
000 square miles ? 

IT 112. The Surveyar^Sf or what i3 called 'Gunter^s 
Chain, is generally used in surveying land. 
It is 4 rods, or 66 feet in length, and consists of 100 links. 

TABLS FOR LINEAR MEL4SURE. 

7^^ inches make 1 link, marked 1. 
25 links 1 rod, " rd. 

4 rods, or 66 feet, 1 chain, " C. 
80 chains 1 mile, <* mi. 

/I. In 5 mi. 71 C, how / 2. In 471 chains, how 

many chains ? many miles ? 

3. Reduce 2 mi. 15 G. 3 / 4* Reduce 17593 links to 

'rds. 18 1. to links. miles. 

5. In 75 C, how many y 6. In 4950 feet, how many 

I feet ? chains ? 

TABLE FOR SQ,rARfi MEASURE. 

625 square links (sq.l.) .ake j J^Xo^p^t \ '""'^' ""t"' 
16 square poles 1 square chain, " sq. C. 

10 square chains 1 acre, " A. 

Note. — Land is generally estimated in square miles, acres, roods, 
and square poles or perches. 

7. Reduce 8 A. 2 sq. C. 7 8. In 824831 sq. 1., how 

P. 456 sq. 1. • to square many acres ? 
links. 

9. In 80 A., how many 10. In 8000000 sq. L, how 

square chains ? how many many square chains ? In 800 

square links ? sq. C., how many acres? 

m. Cubic or Solid Measure. 

IT 1 13. Cuhic or Solid Measure is used in measuring 
things that have length, hreadth, and thickness; such as tim** 
her, wood, earth, stone, &c. 

Questions. — If 1 12. What is generally used ia surveying land ? 
What is its length ? Of tow many links does it consist ? Repeal the 
table for linear measure j "or square measure. How is land generally 
estimated ? 



Digitized by VjOOQIC 



142 COMPOUND NUMBERS. Tlia 

Note 1. — It has been shown (^111,) that 1 square jvtd contains 
3 X 3 «> 9 square feet. 

A block 3 feet long, 3 feet 
wide and 3 feet thick, is a 
cubic yard. The accompanying 
u figure represents such a block. 

^ Were a portion 1 foot in thick- 

J ness cut on* from the top of this 

^ block, the part cut off would be 

•d 3 feet long, 3 feet wide, and 1 f<»ot 

thick, and would contain 3x3 
iyu.=o.«ewu..8. - X 1 = 9 cubic feet. 

The bottom part being 3 feet long, 3 feet wide, and 2 feet 
thick, would contain 3 X 3 X 2 = 18 cubic feet. 

But the entire block being 3 feet long, 3 feet wide, and 3 
feet thick, contains 3 X 3 X 3 = 27 cubic feet. 

It is plain also, that a cubic foot, that is, a solid body, 12 
inches long, 12 inches wide, and 12 inches thick, will contain 
12 X 12 X 12= 1728 cubic or solid inches. 

The denomination^ of cubic measure are cords, tons, yards 
feet and inches. 

TABI4IU 



make 1 cubic foot, marked cu. ft. 



1728 cubic inches, (cu. in.) ^ 

= 12 X 12 X 12, that is, 
1 12 inches in length, 12 

in breadth, and 12 in 

thickness, 
27 cubic feet, 3x3x3,' 1 cubic yard, " cu. yd. 

40 feet of round timber, or ) -i u ^ 

50 feet of hewn timber, ) . * ton, l. 

42 cubic feet J Ji^^l^PrE'. j T 

( pAcitjr of ships, ) 

iJS/Sr! 1 cord of wood. C. 



Questions. — If 1 1 3. What is cubic measure ? What distinctions 
do you make between a line, a surface 'and a solid? What is a cube? 
a cubic inch ? a cubic foot ? a cubic yard ? For what is cubic or solid 
measure used ? What are its denominations ? Repeat the table. For 
what is the cubic ton used ? What do you understand by a ton of round 
timber? What are the dimensions of a pile of wood containing I cord 2 
What is a sord foot? 
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NoTK 3. — A cubic ton is used for estimating the cartage and trans- 
portation of timber. A ton of round timber is such a quantity (about 
50 feet) as will make 40 feet when hewn square. 

Note 3. — A pile or load of wood 8 feet long, 4 feet wide, and 4 
feet high, contains 1 cord. 8 X 4 X 4 » 128 cubic feet. A cord loot 
is 1 foot in length of such a pile. 

1. Reduce 9 tons of round 2. In 777600 cubic inches, 

timber to cubic inches. how many tons of round timt 

'ber? 

• 3. In 37 cord feet of wood, 4. In 592 solid feet of 

how many solid feet ? wood, how many cord feet ? 

5. Reduce 8 cords of wood 6. In 64 cord feet of wood, 

to cord feet. how many cords ? 

7. In 16 cords of wood, 8. 20& solid feet of wood, 

how many cord feet ? how how many cord feet ? how 

many solid feet ? many cords ? 

9. In 25 C, 5 a ft., 9 cu. 10. In 5684967 cubic 

ft., 1575 cu. in. of wood, how inches, how many cords ? 
many cubic inches ? 



Measures of Capacity. 

I. Wine Measure. 

IT 114. Wine Measure is used in measuring all liquids 
except ale, beer, and milk. 

The denominations are tuns, pipes, hogsheads, tierces, bar- 
rels, gallons, quarts, pints, and gills. 



4 gills (gi.) 

2 pints 

4 quarts 
31^ gallons 
42 gallons 
63 gallons, or '2 barrels, 

2 hogsheads 

2 pipes, or 4 hogsheads. 

Note. — The wine gallon contains S31 cubic inches. A hogshead 
of molasses, &c., is no definite quantity, but is estimated by the gal* 
Jon. 

Questions • — IT 1 1 4, For what is wine measure used ? What are 
its denominations ? Repeat the table. How many cubic inches m a 
vine gallon ? How many gallons in a hogshead of molasses ? &c. 
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make 1 pint; 


marked pt. 


1 quart. 


" qt. 


1 gallon. 


" gal. 


1 barrel, 


" bar. 


1 tierce. 


" tier. 


1 hogshead. 


" -hhd, 


Ipipe, 


P, 


s, 1 tun, 


T. 



144 COMPOUNP NUMEEUS. 7115,116. 

1. Reduce 12 pipes of wine 2. In 12096 pints of wi|ie, 

to pints. how many pipes ? 

3. In 9 P. 1 hhd. 22 gals. 4. Reduce 39032 gills to 

3 qts., Tiow many gills ? pipes. 

\ 5. In 25 tierces, how many 6. In 33600 gills, how 

gills ? many tierces ? 

II. Beer Measure. 

IT lis* Beer Measure is used in measuring heer, ale, 
and milk. 

The denominations are hogsheads, harrels, gallons, quarts* 
and pints. 

TABLE. 

2 pints (pts.) make 1 quart, marked qt 

4 quarts 1 gallon, " gal. 

36 gallons 1 barrel, " bar. 

54 gallons, or 1 J barrels, 1 hogshead, " hhd. 

Note. — The beer gallon contains 282 cubic inches. 

' 1. Reduce 47 bar. 18 gal. 2. In 13680 pints of ale, 

of ale to pints. how many barrels ? 

3. In 29 hhds. of beer, 4. Reduce 12528 pints to 

how many pints ? hogsheads. 

III. Dry Measure. 

IT 1 16« Dry Measure is used in measuring all kinds of 
grain, fruit, rpots,(such as potatoes and turnips,) salt, charcoal, 
&c. 

The denominations are chaldrons, quarters, bushels, pecks, 
quarts, and pints. 

TABIiB. 

2 pints (pts.) make 1 quart, marked qt. 

8 quarts 1 peck, " pk. 

4 pecks 1 bushel, " bu. 

8 bushels 1 quarter, " qr. 

36 bushels 1 chaldron, " ch. 

WoTK 1. — The dry gaJIon contains 268f cubic inches The 
Winchester bushel, which is adopted as our standaid, contains 2150f 
cubic inches It is 18^ inches in diameter, and 8 inches deep. 

The quarter of 8 bushels is an English measure. 

Qtuestions* — ^1 !$• What is the use of beer measuie ? What 
are its denominations i Repeat the table. How many cubic inches in 
a beer gallon? 
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Note 3. — The Imperial gallon, adopted in Great Britain in 1696, 
for all liquids and dry substances, contains 217 ^jf^ cubic inchdis. 

I. In 75 bushels of wheat, 2. In 4800 pints, how 

how many pints ? many bushels ? * 

3. Reduce 42 chaldrons of 4. In . 6048 pecks, how 

coal to pecks. many chaldrons ? 

6. In 273 qrs. 6 bu. 3 pks. 6. In 140223 pints, how 

7 qts. 1 pt. of wheat, how many quarters ? 
many pints ? 



1 hour. 


t» 


h. 


Iday, 


C( 


d. 


1 week, 


H 


w. 



Time. 

V 1 1 7. Time is the measure of duration. 
The denominations are years, months, weeks, days, hours, 
minutes, and seconds. ' 

60 seconds (s.) make 1 minute, marked m* 

60 minutes 
24 hours 
7 days 
52 weeks 1 day 5 hours 48 min- ' 

utes 48 seconds, or 365 days 5 ^ 1 yetf , • 3rr. 

hours 48 minutes 48 seconds, ) 

Note 1. — As there is nearly i of a day more than 365 days in a^ 
year, we add 1 day to February of certain years, thus giving them 366 
days.' If the excess was just J of a day, we would add 1 day to every 
4th year, thus making the years average 365 days 6 hours, the odd 
day being added to every year exactly divisible by 4. 

But as the excess is not quite 6 hours, lacking about | of a day in 
100 years, a year divisible by 100, though divisible by 4, liais only 365 
days, unless it be divisible by 400, when it nus 366 days. Thus, 
1844 and 1600 had 366 days each, but 1845 and 1700 had only 305 
dayp each. 

A year of 366 days is called Bissextile, or Leap year. 

The calendar months, into which the year is divided, are from 28 to 
, 31 days in length. . 

Questions* — IT 1 16. For what is dry measure u§ed ? What are 
Its denominations ? Repeat ihe lable. How many cubic inches in a dry 
gallon? Describe t.he Winchester bushel. What measure is the quar- 
ter? What is said of the lini>enal gallon ? Which is the larger quan- 

, tiiy, a quart of ufilk, or a qnnr! of salt ? — a quan of milk, or a quart of 

, vinegar? — a quan nftmis. or a quart of cider ^ 

i'J 
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The number of days in each month may easily Jbe lememberod from 
the following lines : 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one. 

Save February, which alone 

Hath twenty-^ight ; and one day more 

We add to it, one year in four. 

SXAMPLES FOR PRACTICC 



1. How many seconds from 
Jan. 1, 1790, till March 1, 
1804, including the two days 
named, and making allowance 
for leap years ? 

3. How many minutes from 
July 4th, M., to Sept. 29th, 
6 o'clock, P. M. ? 

. 5. At Boston, on the long- 
est days, the sun rises at 23 
min. past 4 o'clock, and sets 
40 min. past 7; how many 
seconds in such a day ? 

7. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 

Note 2. — The pupD will no- 
tice that the years 1776 and 1780 
were leap years. 



2. In 44694720G seconds, 
how many weeks ? 



4. On what month, day, 
and hour, will 125640 mitiutes 
past 12 o'clock, M., July 4th, 
expire? 

6. In 55020 seconds, how 
many hours ? 



8. In 4079520 
how many years ' 



minutes^ 



Circular Measure. 

IT 1 1 8. Circular Measure is used in computing latitude 
and longitude ; also in measuring the motions of the earth, 
and other planets round the sun. 

Questions* — ^ 117. Of what is time the mea.snre? What are 
tlie denominations ? Repeat the table. Why is 1 day added to Feb. of 
certain years? Why is it not added to every 4th year? What years 
have 365 days, and what 3t)6 days ? What is a year of 366 dajrs called I 
Name the calendar months, and the number of days in tach. 
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The denominations are circles, signs, degrees, minutes, and 

seconds. 



60 seconds (") 

60 minutes 

30 degrees 

12 signs, or 360 degrees, 

1. Reduce 9s. 13^ 25' to 
seconds. 

3. In 3 signs, how many 
minutes? 



TABLAS. 

make 1 minute, marked \ 
1 degree, " ® 
1 sign, " S. 

1 circle. 



2. In 1020300", how many 
degrees ? 

4. In 5400', how many 
signs? 



IT 1 19. Miscellaneous Table. 



make 1 score. 

1 hundred. 

1 dozen.. 

1 gross. 

1 great gross. 

1 barrel. 

1 barrel. 
1 hogshead. 



20 units make 1 score. 100 lbs. of raisins make 1 cask. 

5 score 1 hundred. 100 lbs. of fish 1 quintal 

12 units 1 dozen.. lUO ibs. 1 hundred. 

12 doz. ss 144 1 gross. 18 inches 1 cubit. 

12 gross =3 144 doz. 1 great gross. 22 inches, nearly, 1 sacred cubit. 
200 lbs. of beef, * ' " ''' 

pork, or tish, 
196 lbs. of flour 

8 bushels of salt 
260 lbs.. of salt at 

the salt works } 1 barrel, 

in N. Y. ) 

A sheet folded in two leaves, or 4 pages, is called 
A sheet folded in four leaves, or 8 pages, 
A sheet folded in eight leaves, or 16 pages, 
A sheet folded in twelve leaves, or 24 pages, 
A sheet folded in 18 leaves, or 36 pages, 
A sheet folded in 24 leaves, or 48 pages, 
6 points make 1 line, J used in measuring the length of the rods of 
12 lines , 1 inch, ) clock pendulums. 

4 inches 1 hand, used in measuring the hight of horses. 

6 feet 1 fathom, used in measuring depths at sea. 



1 gallon of tram oil 

1 gallon of molasses 
24 sheets of paper 

20 quires 

2 reams 

5 bundles 



T^lbs. 

11 lbs. 

1 quire. 

1 ream. 

1 bundle. 

1 bale 



a folio. 

a quarto, or 4io. 

an octavo, or 8vo. 

a duodecimo, or 12mo. 

an 18mo. 

a 24 mo. 



Reduction of Fractional Compound Numbers. 

IT 120. There are four particular cases in the reduction 
of fractional compound numbers. 1st, To reduce a fraction 
of a higher denomiiwtion to one of a Imcer, 2d, To rediic^ a 
frojctian of a lower denonmujUion to one of a higher, 3d, To 

Questions. ~ If 118* What are the uses of circular measoref 
What are the denominations ? Repeat the table. 
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reduce afraetian of a high denomination to integers of Imoer 
denomtnations, 4th, To reduce integers of Imoer d^rwmirui' 
lions to a fraction of a higher. We will consider them in 
their order. 



I. To reduce afrojttvm of 
a higher denomiruUion to one 
of a loioer. 

1. Reduce ^ of a pound 
to the fraction of a penny. 

SoLXTTTON. — We must reduce 
2^ of a pound to the fraction 
of a shilling by multiplying it by 
30, since 20 shillings make £l. 
This done by ^ 75, srives ^ of 
a shilling, which multiplied by the 
composite number 12, (.H 75, note 
1,) is reduced to the fraction f 
of a penny. Hence, 

rule:. 

Multiply as in the reduction 
of whole numbers, according 
to the rules for the multiplica- 
tion of fractions. 



II. To reduce a fraction of 
a lotoer derunmnation to one 
of a higher. 

2. Reduce f of a penny to 
the (faction of a pound. 

SoLtTTioN. — We must leduce 
^ of a penny to the fraction of a 
shilling, by dividing it by the 
composite number 12, since 12 
pence make 1 shilling. This 
done by Tf 81, note 2, gives -^ 
of a shilling, which divided by 20, 
(multiplying the denominator,) 
is reduced to the fraction ^^ of 
a pound. Hence, 

RV1£. 

Divide as in the reduction 
of whole numbers, according 
to the rules for the division of 
fractions. 



EXAMPLES FOR PRACTICE. 



3. Reduce yf,y of a pound 
of gold to the fraction of a 
grain. 

S, Reduce ttVtt ^^ ^ hogs- 
head of milk to the fraction 
of a pint. 

7. Reduce -^^ of a hogs- 
head of ale to the fraction of 
a barrel. 

9. Reduce t^-J-bt ^^ ^ ^^ 
of oil to the faction of a gill. 



4. Reduce 4^ of a gram 
of gold to the fraction of an 
ounce. 

6. Reduce |ff of a pint of 
milk to the fraction of a hogs- 
head. 

8. Reduce ^- of a barrel 
of ale to the fraction of a 
hogshead. 

10. Reduce jfilt of a gill 
of oil to the fraction of a tan. 



QnestloBS* — IT 1 20. How many cases in the reduction of fractional 
compound numbers ? Give the first. How are integers reduced from 
a higher denomination to a lower? — frum a lower denomination to a 
higher ? How are fractions reduced from a higher denomination to a 
lower? Give the example and its explanation. Rale. How are they 
reduced from a lower denomination to a higher? Give £x. 2. and tbue 
solutioii. Rule. 
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1 . Sednce rrnnfTTicrmrmr 
of a square mile to the frac- 
tion of a souare inch. 

13. Recluce y^^ of a 
bushel to the fraction of a pint. 

15. Reduce jjf^ of>a 
week to the fraction of an 
hour. 

17. A cucumber grew to 
the length of y^^ of a mile; 
what part is that of a foot ? 

19. Reduce f of ^ of a 
pound to the fraction of a 
shilling. 

21. Reduce J of flf of 3 
pounds to the fraction of a 
penny ? 



IT 121. III. To reduce a 
fractwn of a high denomiiia' 
lion to integers of loiver de- 
?tomi7iatio?ts, 

1. How many shillings and 
pence in § of a pound ? 

Solution. — Multiplying § of 
a pound by 20, it is reduced to the 
fraction of a shilling, ^, But 
as ^ of a shilHng is an improper 
fraction, (^ 65,) it contains sever- 
al shillings. The whole shillings 
we find,, dividing the numerator 
by the denominator, to be 13, and 
a fraction, i, of a shilling remains, 
and this reduced to the fraction of 
a penny, is Jj^ of a penny = 4d. 
Hsnce 138. 4d. is the Ans, 



13* 



12. Reduce mUi- ^^ a 
square inch to the fraction of 
a square mile. 

14. Reduce ^ of a pint to 
the fraction of a bushel. 

16. Reduce Ji of an hour 
to the fraction of a week. 

18. A eucumber grew to 
the length of 1 foot 4 inches 
«+| = |ofafoot; what part 
is that of a mile ? 

20. f^ of a shilling is I of 
what fraction of a pound ? 

22. X^ of a penny is J of 
what fraction of 3 pounds ? 
•V^ of a penny is ^ of what 
part of 3 pounds ? J^ of a 
penny is ^ of -^^ of how many 
pounds ? 

IV. To reduce integers of 
lotoer denomtTiatioTts to afraC' 
tion of a higher deiwmination. 

2. What part of a pound is 
13s. 4d. ? 

Solution. — In a whole pound 
there are 240 pence, and we wish 
to find what part of this number 
of pence is contained in 13s. 4d. 
13s. 4d. reduced to pence, is 160 
pence. Hence IBs. 4d. is 160 
out of 240 pence contained in a 
whole pound, or ^g = § of a 
pound, Ans, 

Note 1 .—The numerator and dciiom- 
inator of a fraction must be ofthe sanie 
denominalioii, since the former is a 
dividend, and the latter a divisor, both 
ot which must be of one denomination, 
(IF 33.) Hence, if there is a frac- 
tional part to the intejjer of the lowesi 
deiiommation, for example, were it 
required to reduce 4d. SSqrs. to \h^ 
finctioa of a shilling, we should have 
to reduce U. to 3dsof afiurthing fora 
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Hence, 



RULE. 



Reduce the given fraction 
to the next lower .denomina- 
tion, and, if it is then an im- 
proper fraction, reduce it to a 
whole or mixed number, — 
the integer is the number of 
this denomination. If a frac- 
tion remains, reduce it, as 
before, to the next lower de- 
nomination. So proceed, if a 
fraction continues to remain, 
to the lowest denomination. 



denominator, and 4d. 3lqrs. to 3ds of 
a farihhig for a numerator. The for- 
mer will then show the num^ier of 3ds 
of a farthing in Is., the la»ier how 
many of them are cenlained in 4d 
3Sqr8. 

.Hence, 

RUL.E. 

Reduce the given sum to 
the lowest denomination con- 
tained in it for a numerator, 
and a unit of the requiied 
higher denomination to the 
same denomination for the 
denominator. 



EXAMPI4ES FOR PRACTICS. 



3. (Reduce i of 1 day to 
hours and minutes. 

OPERATION.. 

Numer. 3 
24 

Denom. 5)72 ( I4h. 24w. Am. 
5 



4. r Reduce 14h. 24min. to 
the fraction of. a day, 

OPERATION. 

14A. 24 min. Ida. 
60 24 



864 Numer. 



24 

60 



22 

20 



60 

120 
10 



1440 DeTwm. 
T^^^^lday, Am. 



20 
20 



Questions. — % 121* What is case HI.? Give the solution; the 
^e. Case IV. ; the solution 5 the rule. Why must the numerator and 
^minator of a fraction be of the same denomination ? What follows, 
in case of a fractional pan? 
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5. What is che value of f 
of a pound, Troy ? 

7. What is the value of f 
of a pound, avoirdupois ? 

9. Reduce f of a mile to 
Its proper quantity. 

11. f of a week is how 
many days, hours, and min- 
utes? 

13. Reduce ^ of an acre 
to its proper quantity. ' 

15. What is the value of 
^ of a yard ? 

Note. — Let the pupil be required to reverse "aod prove the follow 
iog examples : 

17. Reduce 3 roods 17} poles to the fraction of an acre. 

18. A man lK)ught 27 gai. 3 qts. 1 pt. of molasses ; what 
part is that of a hogshead ? 

19. A man purchased A P^ '' c^« ^^ sugar ; how much 
sugar did he purchase ? 

20. 13 h. 42 m. 51^ s. is what part or fraction of a day ? 



6. Reduce 7 oz. 4 pwt. to 
the fraction of a pound, Troy* 

8. Reduce 8 oz. 14| dr. to 
the fraction of a pound, avoir- 
dupois. 

10. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2| bar. to the frac- 
tion of a mile. 

12. 5 d. 14 h. 24 m. is 
what fraction of a week ? 

1 4. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 2 ft. 8 in. l^b. 
to the fraction of a yard. 



Reduction of Decimal 


Compound Numbers. 


IT 133. I. To reduce the 
decimal of a higher denoinina" 
tion to integers of lower de- 
nominatio7is. 


II. To reduce integers of 
lower denominations to a dent- 
mxd of a higher denominatioTU 


1. Reduce *375£ to inte- 
gers of lower denominations. 


2. Reduce 7s. 6d. to the 
decimal of a pound. 


OPERATION. 

•375£. 
20 


OPE 

12 

20 


RATION. 
60 


7*500*. 
12 


7*500 




«S7/i nfn. nmt.nA, Ans. 



6»000<f. Ans. 7s. 6i. 

Solution. — Multiplying *375 
of a pooad by 20, it is ledvKsed to 



Solution. — We divide Od. by 
12, to reduce it to shiliiags, but 
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7'5008., obfiemn? the ordinary 
rule for pointing of decimals in 
the product, that isf 7 shillings, 
and '500 of a shilling. This 
decijnal multiplied by 12 becomes 
6'OOOd., that is, 6d. and np deci- 
mal. Hence *375 of a pound aa 
7s. 6d. Ans. 



• Hence, 



RUIJB. 



Mi|ltiply the given decimal 
by the number which will re- 
duce it to th6 next lower de- 
nomination, pointing off deci- 
. mals according to the ordinary 
rule; reduce this decimal. to 
the next lower denomination, 
pointing oflf as before. So 
continue to do through all the 
denominations ; the several 
integers will be those 
quired. 



re- 



as it will not make a whole shil- 
ling, we annex a cipher to reduce 
it to lOihs, (HOI;) then 12 in 
60 tenths, 5 tentlis of a shilling ; 
annexing this to 7 shillings, we 
have 75 tenths of a shilhng to re- 
duce to the decimal of a pound, 
and dividing by 20, annexing 
ciphers to leduce the remainder 
to hundredths and thousandtlis, 
we have *375 of a pound. 

Hence, 

RVLii:. 

Divide the lowest denomi- 
nation, annexing ciphers as 
may be necessary, by the 
number which will reduce it 
to the next higher, and annex- 
ing the <]uotient to the num- 
ber of this higher denomina- 
tion, divide as before. So 
continue to do till the whole 
is brought to the required 
decimal. 



BXAMPI^ES FOR PRACTICE* 



3. Reduce *213 of a "long 
ton " to integers of lower de- 
nominations. 

5. Reduce *6 of a Ib.^ of 
emetic tartar to integers of 
lower denominations. 

7. In *76754 of a square 
mile, how many integers of 
lower denominations ? 

9. Reduce *3958 of a bar- 
rel of wine to integers of low- 
er denominations. 



4. Reduce 4 cwt. 1 qr. Mb. 
1 oz. 14'72 drs. to the deci- 
mal of a " long ton." 

6. Reduce 7 g. 1 5. 1 9. 
16 grs. to* the decimal fraction 
of 1 lb. 

decimal of a 
is 491 acres 30 
26 square feet 
19*584 square-inches ? 

10. Reduce 12 gal. 1 qt 1 
jjt, 2*9664 gills of wine to the 
decimal of a barrel. 



a What 
square mile 
square 



rods 



Qnestions. — ^ 123* 

Dial cooi pound numbers? 
solution. Give the rule, 
ample ? — the rule ? 



How many cases in the reduction of deci 
What is case 1. ? Give the exainpbe and its 
What is case II. ? ^ the solution of the eX- 
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11. How many integers of 12. What decimal of a cord 

lo\v'er denominations is '72 of is 6C. ft. 13 cu. ft. 760*32 cu. 

a cord ? inches ? 

13. In »648 of a quarter of 14. In 5 bu. 5 ([ts. 1*776 

wheat, how many integers of pts, of wheat, what fraction 

a less denomination ? of a quarter ? 

15. Reduce *12r5 lbs. Troy 16. Reduce 1 oz. 10 pwt. 

to integers of lower denomi- to the fraction of a pound, 
nations. 

17. What is the value of 18. Reduce 38 gals. 3*52 

*72 hhd. of beer ? qts. of beer, to the decimal of 

a hhd. 

19. What is the value of 20. Reduce 1 qr. 2 na. to 

*375 of a yard ? the decimal of a yard. 

21. What is the value of " 22. Reduce 17 h. 6m. 43J 

*713 of a day ? sec. to the decimal of a day. 

Let the pupil be required to reverse and prove the following ez- 
imples: 

23. Reduce 4 poles to the decimal of an acre. 

24. What is the value of *7 of a lb. of silver ? 

25. Reduce 18 hours 15 m. 50*4 sec to. the decimal of a 
day. 

26. Reduce 11 mi. 6 fur. 2 rods 3 yds. 2 ft. to the decimal 
of a degree on the equatorial circumference of the earth. 



IT 133. Review of Redaction of Compound 
Numbers. 

Questions* — What are compound numbers? What is mesmt by 
the word denomination? What is reduction of compound numbers? 
What are the kinds, and how. performed? Changing ells Eng. %o yards 
is reduction — what kind ? What is the use and what the denomina- 
tions of Troy weight ? Avoirdupois weight ? Which is larger, 1 oz. 
Troy, or 1 oz. Avoirdupois? — 1 lb. Troy or 1 lb. Avoirdupois? What 
distinction do you make between the long and the short totty and where 
are the two used? What distinctions do you make between linear, 
square, and cubic measure ? What are the denominations in linear 
measure? — in square measure? — in cubic measure? How do you 
multiply by 4? When the divisor contains a fraction, how do you pro- 
ceed ? IJow are the superficial contents of a square figure found ? How 
is the solid contents of any body found in cubic measure ? How many 
solid or cubic feet of wood make a cord ? Wha« is understood by a curd 
foot? How many such feet make a cord? How many roils in length 
is Gunter's chain? Of how many links does it consist? How many 
links make a rod? How many rods in a mile? How jnany square 
rods in an acrt ? 
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How manv pounds make 1 cwt. ? For what is circular measure used t 
lino how many parts is a smaU circle divided ? — a large circle ? — called 
whai ? 

EXERCISES. 

1 In 46£.4s. sterling, how many dollars ? (Consult IT 104, 
ncte 3.) Ans. S223'608. 

2./ How many rings, each weighing 5 pwt. 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt. 2 grs. of gold ? A?is, 158. 

3. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in cir- 
cumference, turn round in passing over it? 

Ans, 189^ times. 

4. In 10 Ih of silver, how many spoons, each weighing 5 
02. 10 pwt,? il7t5. 21 j\ spoons. 

5. How m.any shingles, each covering a space of 4 inches 
one way, and 6 inches the other, would it take to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 feet wide? (See IF 48.) 

A?is. to the last, 5760 shingles. 

6. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Arts. 4 cords, and 7 cord feet. 

7. There is a room 18 feet long, l6 feet wide, and 8 feet 
high; how many rolls of paper, 2 feet wide and 11 yards 
long, will it take to cover the walls ? Arts. 8^j, 

8. How many cord feet in a load of wood 6^ feet long, 

2 feet wide, and 5 feet high? ~ Atis. 4j^ cord feet. 
9.' If a ship sail 7 miles an hour, how far will she sail in 

3 w. 4 d. 16 h. ? 

10. A merchant sold 12 hhds. of brandy, at S2'75 a gal- 
Ion ; what did he receive for each hogshead, and to how 
much did the whole amount? 

11. A goldsmith sold a tankard for £10 8s. at the rale of 
5s. 4d. per ounce ? how much did it weigh ? Ans. 3 lbs. 3 oz. 

12. An ingot of gold weighs 2 lb. 8 oz. 16 pwt.; how 
much is it worth at 3d. per pwt. ? "" 

13. If a cow'give, on an average, 9 qts. of milk each day, 
how much will she give in a year, or 366 days ? 

Am. 15 hhd. 11 gal. 1 qt. 

14. |- Reduce 14445 ells Flemish to ells English. • 

. 15. There is a Jiouse, the roof of which is 44 J feet in 
length, and 20 feet in width, on each of the two sides ; if 3 
shingles in width cover one foot in length, how many shin- 
gles wilHt take to lay one course ? If § courses mak« ohc 
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foot, how many courses will there be on one side of the roof I 

How many shingles will it take to cover one side ? to 

cover both sides ? Ans, 16020 shingles. 

16. H6w many steps, of 30 inches each, must a man take 
in traveling 54 J miles ? 

17. How many seconds of time would a person redeem in 
40 years, by rising each morning J hour earlier than he now 
does* 

18.. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

19. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds ? 

20. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool ? Ans. 26J skeins. 

21. How many hours from the commencement of the com- 
mon Christian era till Dec. 10, 1847, 12 o'clock, noon, allow- 
ance being made for leap years ? How many weeks ? 

^ M S 16189932 hours. 
^'"- \ 96368^ weeks. 

22. What part of a pwt. is -rt^nr o^ a pound Troy ? 

il?M/Jpwt 

23. WhaJ; fraction of a pound is | of a farthing ? 

Am, £t^' 

24. What fraction of an ell English is 4 qrs. IJ na. ? 

Ans, I E. E. 

25. What fraction of a yard is 2 qrs. 2§ na. ? 

Ans. I yd. 

26. What fraction of a day is 16 h. 36 m. 5^ s. ? 

Ans. -^ d. 

27. What fraction of a mile is 6 fur. 26 r. 11 ft. ? 

Ans: f mi. 

28. What is the value of ^ of a " long ton ? " 

Ans. 4#wt. 2 qrs. 12 lb. 14 oz. 12:^ drs. 

29 What decimal of a day is 55 m. 37 sec. ? 

Ans. »03862+d. 

30 What decimal of a pound Troy is 10 oz. 13 pwt. 9 prr. ? 

Ans. *88906251b. 
31. What is the value of *397 of a yard ? 

Ans. 1 qr. 2 na. -|-, 

Consult IT 117, Note 1. 
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Addition of Compound Numbers. 

T 134* 1. A boy bought a knife for 1 shilling 9 pence 
and a comb for 1 shilling 6 pence ; how much did he give fox 
both? Ans,2s.3d. 

2. A grocer sold at one time 2 qts. of molasses, at another 
time 3 qts., at another 1 qt., at another 3 qts., and at another 
2 qts. ; how many gallons did h^ sell ? 

Solution. — 3 qts. + 2 qts. + 1 qt. + 3 qts. + XJ qts. = 1 1 qt8.» 
and 11 qts. s2 gal. 3 qts. Ans, 2 gal. 3 qts. 

3. A boy had 30 rods to walk ; he walked the first 10 rods 
in 30 seconds, the next 10 rods in 45 sec, and the last 10 
rods in 20 sec. ; how many minutes was he in walking the 
30 rods ? Am. 1 min. 35 sec. 

4. What is the amount of 1 yd. 2 ft. 6 in -f 2 yds. 1 ft. 8 
in.? * A71S, 4 yds. 1 ft. 2 in. 

5. A man has two bottles which he wishes to fill with 
wine; oqe will contain 2 gal. 3 qts. 1 pt., and the other 3 
qts. ; how much wine can he put in them ? 

Ans. 3 gal. 2 qts. 1 pt. 

The uniting together in one sum of so feral compound numbers is 
called Compound Addition. 

6. A man bought a horse for £15 14s. 6d., a pair of oxen 
for £20 2s. 8d., and a cow for £5 6s. 4d. ; what did he pay 
for all? 

Solution.-* As the numbers are large, we write them down, 
placing those of the same denomination under each other, and, begin- 
ning with those of the least value, add up each kind separately ; 
thus: — 

Then, additjfjf «p the pence, we find the 

OPERATION. amount to be 18, which we divide by 12 to re- 

* /• ^* duce to shillings ; the remainder, which is 

15 14 6 peirce, we write under the column of. pence, 

20 2 8 and add the 1 shilling to the column of shil- 

5 6 4 lings. Adding up the shillings, we reduce 

them to pounds ; setting the remainder,.3 shil-' 

■^'^' " ^^ 3 6 lings, under the column of shillings, we carry 
the one pound to the column of pounds, which 
we add up, setting down the whole ^maount, as we do the amount of 
the last column in simple addition. 

Note. — The operations in compound numbers differ from those of 
*iUDpIe numbers but in one particular. In simple nu nbers we »ro 
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governed by the lavv that figures increase in a tenfold proportion from 
right to left, (T[ 9.) Compound itumbera having no regular eystexn 
of units, we are governed by the relali'ons between the different de 
nomiruUidns in which the several quantities are'expressed. 

The above process is sufficient to establish the following 

For Addition of Compoiind Numbers. 

I. Write the numbers so that those of the same denonuna- 
tion may stand under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, till you 
come to the last, whose amount is written as in simple num- 
bers. 

Proof. — The same as in addition of simple numbers. 
EXAMPLES POR PRACTICB. 

7. ■ a 

y. w, d. A. m. 5. T, cwt, qr, lb. oz. dr. 

57 7 6 23 55 11 14 11 1 16 5 10 

84 8 16 42 18 25 2 11 9 15 

32 24 5 5 18 5 7 18 25 11 9 



9. Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
<;up, weighing 3 oz. 10 pwt., and a silver thimble, weighing 2 
pwt. 13 grs. ; what was the weight of the whole ? 

Ans. 2 lb. 6 oz. 12 pwt. 13 grs. 

10. A ship landed at N» York the following invoice of 
English goods, viz., 78 tons 3 cwt. 2 qrs. 26 lbs. of cotton 
goods, 135 tons 15 cwt. 1 qr. 9 lbs. of i^on, 90 tons 12 cwt. 
2 qrs. 20 lbs. of woollen goods, 225 tons 9 cwt. 17 lbs. of coal, 
and 106 tons 1 qr. of earthen ware.;^ what was the whole 
amount ? . Ans. 636 tons 1 cwt. 16 lbs. 

QHcstiotis, — IT ia4. What is compound addition? How are lower 
denominations reduced ^j hisner ? (If 105.) Repeat the rule for com- 
|>ound addition. How do you carry from farthings to pence? — from . 
pence to sh llings ? — from shillings to pounds '» How do operatiohs in 
^in)x?uud numbers differ from, those in simpiC num^rs? How dc 
you carry through the several denominations of avoirdupois weight 
— Icng measure ? dec, Sec. 
14 
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Note. — It will be recollected, (^ 106,) that what is called the 
* long ton *' is used in invoices of English goods, and of coal from 
Pennsylvania. . * 

11. A boat took in freight as follows : at one place, 9576 
lbs. of butter; at another, 11 tons of pork; at a third, 7 T. . 

18 c\\'t. 27 lbs. of coal ; what was the entire freight in " short 
tons ?" Ans, 24 tons 1299 lbs. 

12. , A merchant bought 3 pieces of linen, measuring as 
follows: 41 E. Fl. 1 qr. 2 na., 18 E. Fl. 2 qr. 3 na., 57 E. 
Fl. 1 na. ; how many Flemish ells in the whole ? 

Am. 117E.F1. Iqr. 2na. 
13. A draper bought 3 pieces of English broadcloth meas- 
uring as follows, viz., 75 E. E. 4 qr. 2 na., 31 E. E.' 1 qr., 
28 E. E. 1 na. ; how many English ells in the whole? 

Am. 135 E. E. 3 na. 
14, , There are four pieces of cloth, which measure as fol- 
lows, viz., 36 yds. 2 qis. 1 na., IS yds. 1 qr. 2 na., 46 yds. 3 
qrs. 3 na., 12 yds. qr. 2 na.; how many yards in the wjiole ? 

Ans. 114 yards. 
\5a a man travelled as follows, viz., the 1st day, 35.mi. 7 
fur. 38 rd. ; 2d day, 4 mi. 2 rd. ; 3d day, 37 mi. 3 fur, 19 rd., 
4th day, 44 mi. ; what was the length of his journey ? 

Am. 121 mi. 3 fur. 19 rd. 

16. Bought of Williams and Brother, London, 1 copy of 
Shakspeare for £1 14s. 6d., 1 copy of Arnold's Works for 
£19 10s. 9d., 1 copy of the Edinburgh Encyclopedia for £27 
6s.. 1 quarto Bible for £8 6d., 1 copy of Johnson's Works for 
£15 2s. ; what did the whole cost? Am. £77 13s. 9d. 

17. Bought at Liverpool 1 bale of cotton goods for £9 10s. 
3d., 1 box of jewelry for £227 4s., 1 gross of buttons for £6 
9s. 8d. ; what did I pay for the whole ? 

Am. £243 3s. lid. 

18. There are 3 fields, which measure as follows, viz., 17 
A. 3 R. 16 P., 28 A. 5 R. 18 P., 11 A. 25 P. ; how much 
land in the three fields ? Am. 58 A. 1 R. 19 P. 

19.— A raft of hewn timber consisted of 3 cribs ; the 1st 
crib contained 29 T. 36 cu. ft. 1229 cu. in. ; the 2d, 12 T. 

19 cu. ft. 64 cu. in. ; the 3d, 8 T. 11 cu. ft. 917 cu. in. ; how 
much timber did the raft contain ? 

Am. 50 T. 27 cu. ft. 482 cu. in. 
20. A man removed 79 cu. yds. 22 cu. ft. of earth in dig- 
ging a cellar, 9 cu. yds. 26 cu. ft. in digging a drain, and 2St 
cu. yds. 17 cu. h. in digging a cistern ; how much ean^ did 
he remove ? Am. 112 cu. yds. 11 cu. ft« 
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21. In one pile of wood are 37 cords 119 cu. ft. 76 cu. in. ; 
in another, 9 cords 104 cu. ft. ; in a 3d, 48 cord& 7 cu. ft. 127 
cu.,in. ; in a 4th, 61 cords 139 cu. in. ; how much wood in 
the four piles? Am. 156 G. 102 ft. 342 in. 

22. A vintner sold. in one week 51 hhd. 53 gal. 1 qt. 1 pt. 
of wine; in another week, 27 hhd. 39 gal. 3qts. ; and in 
another week, 9 hhd. 13 gal. 3 qts. ; how much did he sell in 
the three weeks ? Ans, 88 hhd. 43 gal. 3 qts. 1 pt. 

23. A milk-man sold in one week, 70 gal. 3 qts. of milk; 
in another week, 67 gal. 1 qt. ; how many hogsheads did he 
sell ? - Ans. 2 hhds. 30 gal. 

24., A farmer sowed 36 bush. 2 pks. 5 qts. 1 pt. of wheat, 
and 19 biish. 3 pks. 7 qts. of barley ; how many bushels did 
he sow ? uins. 56 bush. 2 pks. 4 qts. 1 pt. 

25. . A printer used in one week 6 bales, 7 reams, 9 quires 
and. 9 sheets of paper, and in another week 14 bales, 9 reams, 
19 qiiires and 15 sheets; how much paper did he use in the 
two weeks ? Atis. 21 bales 7 reams 9 quires. 

, 26. A ship sailed in one week a$ follows, viz., on Mon- 
day, 3° 8' 45" south, P 51' east ; on Tuesday, 2*» 36' south, 
2« 1' 15" east; on Wednesday, 4*» §2" south, 1® east; on 
Thursday, P 48' 52" south, 3*> 16' 22" east; on Friday, 1« 
19' south, 48' 29" east; and on Saturday, 59' 30" south, 3« 
62' 11" east ; what was her distance soulJi and east from the 
place of starting? . < South 13° 52' 59". 

^^^' \ East 12° 49' 17". 

27. A man plastered a chiirch of the following dimensions, 
viz., the 1 end walls contained 116 sq. yd». 7 sq*;ft. 96 sq. in. 
each; the side walls, 178 sq. yds. 139 '^t in. each, and the 
ceiling 439 sq. yds. 6 sq. ft. 78 sq. in. ; 'wha:t was the whole 
amount of plastering in the church ? 

Ans. 1029 sq. yds. 6«q. ft* 114 sq. in. 

28. What is the amount of 40 weeks 3 fl. 1 h. 5 m. + 16 
w. 6 d 4 m. -f 27 w. 5 d. 2 h. ? Ans. 85 wk. 3 h. 9 m. 

29. A miller sold flour as follows, viz., 4 bar. 176 lbs. 8 
oz., 18 bar. 404 lbs., 1 bar. 104 lbs. 7 o«., 181f bar. ; how 
much did he sell in all ? Ans. 206 bar. 76 lbs. 7 oz. 

30. Five bags of wheat weighed as follows, viz., 2J bush., 
2 bush. 21 lb. 7 oz., IJ bush. 18 lbs., 2 bush. 50 lbs., 1 bush. 
68 j lbs.; what was their entire weight; calling. 60 lbs. a 
bushel ? Ans. 11 bush. 13 lbs. 3 oz. 

NoTB. — If the four following examples be correctly wrought, the 
rasidts will be the same as those here given 
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31. What is the sum of 35 bar. 27 gal. 3 qts. + 19 bar. 
/) gal. 1 qt. 4- 7 bar. 13 gal. 3 qts. ? 

Ans. 62 bar. 15 gal. 1 qt. 

32. What is the sum of 12 rd» 9 ft. 4 in. + 15 rd. 7 ft. 8 
m. +6 rd. 4 ft. 5 in. ? Ans, 34 rd. 4 ft. 11 in. 

33. What is the sum of the following distances on the 
eqdatorial circumference of the earth, viz., 59 deg, 46 mi. 6 
fur. 39 rds. 15 ft. 10 in. ; 216 deg. 39 mi. 7 fur. 39 rds. 4 ft. 7 
m. ; 78 deg 53 mi. 7 fur. 38 rds. 9 ft. 8 in. ? 

Arts. 255 deg. 2 mi. 4 fur. 11 rds. 2 ft. 7 in. 

34. What is the sum of 2 A. 75 P. 248 sq. ft. 72 sq. m. 
f 3 A. 120 P. 177 sq. ft. 85 sq. in. -f 15 A. 17 P. 84 sq. ft. 

80 sq. in. ? Aiis. 21 A. 53 P. 238 sq. ft. 57 sq. in. 

35.. A hardware merchant sold several bills of screws, as 
follows: 25 great gross 9 gross 7 do2. 11 screws; 15 great 
gross 7 gross 8 doz. ; 40 great gross 4 doz. ; what was the 
whole amount sold? 

Ans, 81 gr. gr. 5 gif. 7 doz. 11 Screws. 

» 

Addition of Fractional Compound Numbers. 

ID* 139* h To i of an hour, add } of a minute. 

Solution. -^ First reduce each fraction to its proper quantity ; see 
^121. I of an hour as 52 min. 30 sec. ; | of a minute =^52^ sec. ; 
and d3 min. 30 sec. -^ 52^ sec. « 53 min. 22^ sec. 

Ans, 53 min. 22} sec. 

NoTK. — It may sometimes be more convenient to reduce the frac- 
tions to the same denomination, add them together, and reduce theii 
fractional sum to its proper quantity. 

2. To I of a pound, add j of a shilling. Atis. 18s. 3d. 

3. To f of a gallon, add f of a pint. A7is. 3 qts. 1/^ pts. 

4. To ^ lb. ff toy, add ^ of an oz. 

A71S. 6 oz. 11 pwt. 16 gr. 

5. To f of a mile, add 47T^.rods. Ans. 239 rds. 4 ft. 6 in. 
6 To f oi 20^ yds., add i of 9 j yds. 

Am, 15 yds. 1 qr. 2| na. 



Subtraction of Compound Numbers. 

IT 126. 1. From a piece of tape, containing 9 yds. 3 
qrs., sold 4 yds. 1 qr. ; how much re^nained ? 

2. A woman having 6 lbs. of butter, sold 3 Ibis. 10 oz. , how 
much had she left ? 
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. d. h. 


m. 


Minuend, 9 15 


30 


Subtrahend^ 4 9 


40 
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SofcuiioN. — Since there are no oz. in ttie firet numbei or miim- 
end, we lake from 6 lbs. 1 lb. =» 16 oz. ; 16 oz. — 10 oz. = 6 oz., and 
5lb. — 3 lbs. = 2 lbs.. Ans, 2 lbs. 6 oz. 

3. How much is 1 ft. — (less ) 6 in. ? 1 ft. —8 in. ? 6 ft. 
3in.— 1 ft. 6in.? 7 ft. 8 in. ^ 4 ft. 2 in.? 7 ft. 8 in. — 5 
h, 10 in, ? 

4. How much is 4 weeks 3d. — 3 w. 4 d. ? 3 w. 1 d. — 

2w. 5d.? 

Finding the difference between two compound numbers, is called 
Compound Subiraction. 

5. From 9 days 15 h. 30 m., take 4 d. 9 h. 40 min. 

Solution. — As the quantities are 
large, it will be more convenient to 
write them down, the less under tlie 
greater, minutes under minutes, hours 
under hours, &;c., since we must sub- 
Aiis, 5 5 50 tract those of the same denomination 
from each other. We cannot take 40 
m. from 30 m,^ but we may^, as in simple numbers, borrow from the 
15 h. in the minuend, 1 hour =» 60 minutes, which added to 30 m. in 
the nuntiend, makes 90 m., and 40 m. from 90 m. leaves 50 m., 
which we set down. 

Proceeding to the hours, having borrowed 1 from the 15 h. in the 
minuend, we must make this number 1 less, calling it 14 h., and say, 
9 (hours) from 14 (hours) leaves 5, (hours,) which we set down. 

Lastly, proceeding to the days, 4 d. from 9 d. leaves 5 d., which 
we set down, and the work is done. 

6. From £27, take £15 12s. 6d. 

Solution. — We have no pence from which to 
opERATJON. ^^^ jjjg gjj^ jjm ^g jj^yg^ ^Q ^ ^jjg pounds, and bop- 

*.7£. s. (l^ rt,^. i:i =208,, and from the 20s. borrow Is. = 12d. 

15 V2 6 Then fid. from 12d. leave 6d. ; 12s. from 19s. (which 

I, "7 fi remain of theX'l) leave 7s. ; and JC15 from JC26 

^ ^ ' ^ remaining, leave £n, Ans, £\\ 7s. 6d. 

The process in the foregoing examples may be presented 
in form of a 

RUL.B 

For SubtrcxHng Conipmtnd Numbers, 

L Write the less quantity under the greater, placing simi- 
](ir denominations under each other. 

II. Beginning with the least denomination, take the lower 
14* 
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number in each from the upper, and write the remainder un- 
derneath. 

III. If the lower number of any denomination be^ greater 
than the upper, borrow one from the next higher denomination 
of the minuend, reduce it to this lower denomination, subtract 
the lower number therefrom, and to the remainder add the 
upper number, remembering to call the denomination from . 
which you borrowed 1 less. 

Proof. — The saine as in simple subtraction. 

EXAMPLEIS FOR PRACTICE. 

7. A London merchant sold goods to a New York house 
to the amount of £136 7s. 6Jd., and received in ^payment 
£60 10s. 4|d. ; how much remained due ? 

Am, £85 17s. l}d. 

8. A man bought a farm in Canada West for £1256 10s., 
and, in selling it, lost £87 10s. 6d. ; how much did he sell it 
for? ilw. £1168 19s. 6d. 

9. A hogshead of molasses, containing 118 gal., sprang a 
leak, when it was found only 97 gal. 3 qts. 1 pt. remained in 
the hogshead ; how much was the leakage ? 

Ans, 20 gal. qt. 1 pt. 

10. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 5 oz. 7 pwt. 13 grs. ; how much did 
the tankard weigh without the lid ? 

Ans. 2 lb. 10 oz. 12 pwt. 11 grs. 

11. From 256 A. 1 R. 10 P., take 87 "A. 6 P. 10 sq. yd. 
A71S, 169 A. 1 R. 3 P. 20 sq. yds. 2 sq. Tt. 36 sq. in. 

12. From 15 lb. 2 oz. 5 pwt., take 9 oz. 8 pwt. 10 grs. 

13. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing^ 10 yds. 3 qrs, 2 na., 
the other, 18 yds. 3 qrs. 3 na. ; how much more was there of 
the black than of the blue ? 

14. A farmer has two mowing fields ; one containing 13 
acres 3 roods, the other, 14 acres 3 roods ; he has two pas- 
tures, also ; one containing 26 A. 2 R. 27 P., the other, 45 
A. 2 R. 33 P. ; how much more has he of pasture than of 
mowing ? 

Qtiestions. — % 136. What is compound subtraction? How do 
you write the quantities ? — the denominations ? Why do you so wnte 
them? When the lower number of any denomination exceeds the 
upper, bcw do you proceed? Why? Repeat the rule for compooud 
•abtraction. Proof. 
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Note — If the five following exaroplns be Qorreclly wrought, the 
results will be the same as those here given. 

lo. From 2S mi. 5 fur. 16 rd., take 15 mi. 6 fur 26 rd. 12 
ft. ' A)is. 12 mi. 6 fur. 29 rd. 4 ft. 6 in. 

16. From 27 P. 16 sq. ft. 71 sq. in., take 11 P. 110 sq. ft. 
60 sq. in. Am, 15 P. 178 sq. ft. 47 sq. in. 

17. From 19 P. 55 sq. ft. 126 sq. in., take 7 P. 92 sq. ft. 
11 sq. in. 'Ans. 11 P. 236 sq. ft. 7 sq. in. 

18. From 64 A. 2 R. 1 1 P. 29 sq. ft., take 26 A. 7 R. 34 P. 
132 sq. ft. Ans. 36 A. 2 R. 16 P. 169 sq. ft. 36 sq. in. 

19. From 9 rd. 5 yds. 2 ft. 11 in., take 10 rd. yd. 1 ft. 2 
in. ? Ans. 3 in. 

20. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet j what was the quantity of wood left ? 

Atis, 6 cords 68 cu. ft. 

21. London is 51** 32', and Boston 42* 23' N. latitude; 
what is the difference of latitude between the two places ? 

Ans. 9» 9'. 

22. Boston is 71® 3', and the city of Washington is 77* 
43' W. longitude ; what is the difference of longitude between 
the two places ? Ans. 6® 40'. 

23. The moon is 8 signs 12®. 25' 45" east of the sun, and 
Mars is 11 signs 4® 50' 28" east of the. sun ; how far is Mars 
east of the moon ? Ans. 2 s. 22*» 24' 43". 

24. An apothecary had 9 ft 8 § 2 5 1 9 13 grs. of jalap, 
but has used, in various mixtures, 4ft7 5 55^9 17 grs. ; 
what quantity has he left? Ans. 5 ft.4 5 1 9 16 grs. 

25. From 124 lbs. 14 oz. 6 drs. of Epsom salts, sold IKi' 
lbs. 7 oz. 13 drs. ; what quantity remained unsold ? 

A71S. 8 lbs. 6 oz. 9 drs. 

26. Shipped to London 725 qrs. 3 bu. 2 pecks of Indian 
corn, but unfortunately 218 qrs. 5 bu. 3 pks. became damaged; 
what quantity remained uninjured ? 

Ans. 506 qrs. 5 bu. 3 pks. 

27. A ship loaded with 615 T. 7 cwt. of coal for Boston, 
encountering a tempest, a part is thrown overboard ; there 
were weighed out on landing, 409 T. 13 cwt. 2 qrs. 27 lbs. ; 
how much was lost ? Ans. 205 T. 13 cwt. 1 qr. 1 lb. 

IT 137. Distance of Time from one date to another. 

The distance of time from one date to another may be found 
by subtracting the first date from the last, observing to number 
the months axording to their order. 
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1. 1 A note, bearing date Dec. 29th, 1846, was paid Jan. 2d, 
1847 ; how long was it at intere^ ? 

OPERATION. 

. n i 1947. Istm. 2d day. Note. —In c^ing interest, 
) IS46 12 " 28 •* * ^" finding the difference of 
( iiyi . 1^ ^io, ^.^^ between dates, each month 

^ - ^ . is reckoned 30 days. . 

i47«. 4 -^ 

2. A note, bearing date Oct. 20th, 1823, was paid April 
25th,* 1825; how long was the note at interest? 

3. What is the difference of time from Se]fft. 29th, 1844, to 
April 2d, 1847 ? Ans, 2 y, 6 m. 3 d. 

4. A man bought a farm April 14th, 1842, and was to pay 
for it Sept. 1st, 1847, pa^'ing interest after Oct. 30th, 1843; 
how much time had he m which to pay fof the farm ? How 
much time without interest? For how long a time was he to 
pay interest ? , ( 5 yr. 4 m. 17 d. 

Ans, M «* 6 " 16 " 
3 " 10 " 1 " 



Subtraction of Fractional Compound Ntunbers. 

If 128, 1. From f of a week, take ^^ of a day. 

Solution. — First reduce each fraction to its proper quantity, 
f of a week = 2 da. 19 h. 12 m. ; || of a day = 16 h. 30 m. ; and 2 
da. 19 h. 12 m. — 16 h. 80 m. = 2 da. 2 h. 42 m. Ans, 2 da. 2 h. 42 m. 

Note. — We may, if wo please, reduce the fractions to the same 
denom in alt ion, subtract them, and reduce their fractional difference to 
its proper quantity. 

2/ From f of an ounce, take J of a pwt. Ans, 1 1 pwt. 3 grs. 
3.j From |J of a bushel, take ^^ of a peck. 

Atis. 2 pk. 5 qts. 1 pt. 
4.1 From ^ of a mile, take ^ of a furlong. A?is, 6 rds. 11 ft. 
5. From | of 19^ gallons, take i o(3^ quarts. 

Am, 14 gal. 3 qts. 1 pt. If gT. 



Qncstions. — IT 127. How is the distance of time from one date to 
another found f 1 mouth is reckoned how many days ? 
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ASultipUoation and SiyUion of CoiiiiH>ii|id. 
Numbers. 

V 1S9» To rmdtiply ani divide by 12 or less, 

1. A man has 3 pieces of 2. If 3 pieces of 9loth con- 



cloth, each measuring 10 yds 
3 qrs. ; how many yds. in the 
whole ? 

. 3. A man has 5 bottles, 
each containing 2 gal. X qt« 1 
pt. ; what do they all Qontam ? 

Hence, Compound Multipli- 
cation is, repeating a com-' 
pound number as many times 
as there are units in the mul- 
tiplier. 

5. At 1£. 5s. 8jd. per 
yard, what will 6 yards of 
cloth cost ? 



tain 32 yds. 1 qr., how many 
yards id one piece ? 

4. A man would put 11 
^. 3 qts. 1 pt. of vinegar 
into 5 bottles of the same size, 
what does each contain ? 

Hence, Compound Division 
is, dividing a compound num- 
ber into as many parts as are 
indicated by the divisor. 

6. If 6 yards of cloth cost 
7£. I4s. ^d,, what is the 
price per yard ? 



. As the numbers are largei, we write them down before mul- 
tiplying and dividing. 



OPERATION. 
£. «. d. qrs. 

1 5 8 3 price of I yard, 
6 number of yds. 



OPERATION. 
£.. «. d. qn. 

6)7 14 4 2 cost of Q yards. 



Ans,l 14 4 2 cost of Q yards, 
•Solution. — 6 times 3qrs. arc 
18qr8.ss4d. and 2qrs. over; we 
write down the 2qrs. ; tiien, 6 
times 8d. are 48d., and 4 to car- 
ry makes 52d.:s=48. and 4d. 
over; we write down the 4d. ; 
again, 6 times 5s. are 30s. and 
4 to carry makes 348. = \£, 
and 148. over ; 6 times 1 £, are 
6j^., and 1 to carry makes 1£,^ 
which we write down ; and it is 
plain, that the united products 
arising from the several denomi- 
nations is the real product arising 
(lum the whole compound number. 



1 5 8 3 price of 1 yard. 

Solution. — We divide !£, 
by 6, to see how many £ each 
yard will cost, and find it to be 
\£.\ but 6 yards at \£, per 
yard would cost only 6 £ . Hence, 
the 6 yards cost l£. 14s. 4d. 3 
qrs. more. Reducing IJ^. to 
shillings, and adding 14 shillings, 
we have 34 shillings, which, di- 
vided by 6, will give 5 shillings 
more as the price of each yard, 
and 4 shillings more, which, re- 
duced to pence and added t*) 4d 
will make 62d., and dividing by 
6, we have 8d. and 4 remainder ; 
this remainder reduced to qrs. is 
16 and 2 are ISqrs., dividing by 6, 
the quotient is 3qrs. Hence, each 
ya,rd will cost \£. 5s. 8d. Sqrs. 
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The processes in the foregoing examples may now be pre- 
sented in form of a 



B.UI.E. 



F<yr mivltiplying a Com' 
pmmd Number when the mul' 
tiplier does not exceed 12. 

M u Itiply each denomination 
separately, beginning at the 
least, as in multiplication of 
simple numbers, and carry as 
in addition of compound num- 
bers, setting down the whole 
product of the highest denomi- 
nation, 



For dividing a Compound 
Number when the divisor does 
not exceed 12. 

By short division, find how 
many times the divisor is con- 
tained in the highest denomi- 
nation, under which write the 
quotient, and if there be a 
remainder, reduce it to the 
next less denomination, add- 
ing thereto the number given, 
U any, of that denomination, 
and divide as before. 

Proceed in this manner 
thirough all the denominations, 
arid the several quotients will 
be the answer required. 



EXAMPLES FOR PRACTICE. 



7. What will be the cost 
of 5 pairs of shoes, at 10s. 6d. 
a pair ? 

9. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels? 

11. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 3 
na. to each ? 

13. In 7 bottles of wine, 
each containing 2 qts. 1 pt. 
3 gills, how many gallons ? 



a At 2£. 12s. 6d for 5 
pairs of -shoes, what is that a 
pair ? 

10. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into five barrels, how many 
bushels will each contain ? 

12. If 9 coats contain 39 
yds. 3 qrs. 3 na., what does 1 
coat contain ? 

14. If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
tain? 



Questions. — If 129. What is compound multiplication ? Where 
do you begin to multiply? How do you proceed when the mnltiplier 
.does not exeeed 12? How do you carry? Repeat the rule, when the 
multiplier is 12 or less. What is compound division < How do you 
write the numbers when the divisor does not exceed 12 ? Where do 
you begm the division? Where write the quotient? If there be a re* 
mainder, how do you proceed 7 ' Repeat the rule. 



Digitized* by VjOOQI-C 



T130 



COMPOUND NUMBERS. 



167 



15. What will be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt. 17 
grs.? 

17. How much sugar in 12 
hogsheads, each containing 9 
cwt. 3 qrs. 21 lb. ? ' 

19. How much beer in 9 
casks, each containing 1 bar. 
7 gal. 3 qts. 1 pt. ? 

21. A house has 7 rooms, 
averaging 1 sq. rod 57 sq. ft. 
56 sq. inches ; wh^do they 
all contain ? ^ 

23. A boat on the Erie 
canal averages 21 m. 65 rods 
13 ft. a day ; what is that for 
5 days ? 

25. What quantity of land 
in 6 fields, each containing 
17 A. 7 sq. a 12 sq. rd. 133 
sq.l.? 

27. How much wood in 12 
piles, each containing 7 G. 5 
ci ft. 12 c\Xi ft. ? 



16. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt 16 grs., what 
is the weight of each ? 

18. If 119 cwt. Iqr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

20. If 9 equal casks of 
beer contain 10 bar. 34 gal. 
3 qts. 1 pt., what quantity in 
each ? 

22. If 7 rooms contain 8 
sq. rods 129 sq. ft. 61 sq. in., 
what is the average ? 

24. A boat moves 106 m. 
8 rods 15 ft. 6 in. in 5 days, 
what is the average of each 
day? 

26. If 6 equal fields contain 
106 A. 6 sq. C. 9 sq. rds. 173 
sq. 1. ; how much land in 
each? 

28. In 12 piles of wood are 
92 C. 5 c. ft., how much m 
each? 



f 190. To mrdtiply and 

1. In 15 loads of oats, each 
.measuring 42 bu. 3 pk. 2 qts., 
how many bushels ? 

Solution. — Multiplying the 
quantity iq 1 load by 3, we have 
the quantity in 3 loads, and mul- 
tiplying the quantity in 3 loads by 
5, we have the quantity in 5 times 
3, or 15 loads. 



divide by a cav^pasite number, 

2. If 15 loads of oats meas- 
ure 642 bu. pk. 6 qts., how 
many bushels in each load ? 

Solution. — Dividing the 
quantity in 15 loads by 5, we 
have the quantity in -^ of 15, or 
3 loads, and dividing the quantity 
in 3 loads by 3, we have the 
quantity in 1 load. 



Qsesiloiis* — H 130. When the multiplier, or divisor, is a com- 
posite number, how may tlie operation be contracted in uiultiplicatioiif 
— in division? 
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OPERATION. 
bu. pk. gts. 

42 3 2 m 1 load. 
3 07ie factor. 



OPERATION. 

^{5)642'o 6*^15 foa^ 



128 1 6 m 3 loads. 

5 the other factor* 



^«»'^{3)128 1 6 in 3 loads. 



/mel«r. 



Am. 42 3 2 in 1 load. 



642 6 tn 15 loadsy Ans. 

Hence, When the multiplier or divisor exceeds 12 and is a 
composite number, 

Multiply by each of the Divide by each of the com- 

component parts of the multi- ponent parts of the divisor, 

plier. The last product will The last quotient will be the 

be the answer. answeril^ 



3. What will 24 barrels of 
flour cost, at 2£. 12s. 4d. a 
barrel ? 

5. How many bushels of 
apples in 112 barrels, each 
barrel containing^ 2 bu. 1 pk. ? 

Note. — 8, 7, and 3, are fiictorB 
of 112. 

7. How much molasses in 
84 hogsheads, each hogshead 
containing 112 gal. 2 qts. 1 
pt. 3 gi. ? 

9. How miiny bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pecks t 
3X9X5=135. 

11. Sold 2*5 pieces of cloth, 
each containing 32 yds. 2 qr. 
1 na, ; how much in the 
whole ^ 



4. Bought 24 barrels of 
flour, for 62£. 16s.; how 
much was that per barrel ? 

6. In 112 barrels are 252 
bushels of apples ; how many 
bushels in 1 barrel ? 



8. Bought 84 hogsheads 
of molasses, containing 9468 
gal. 1 qt. 1 pt. ; how much in 
a hogshead ? 

10. 371 bu. 1 pk. of wheat 
are equally divided into 135 
bags ; how much in each ? 

12. Sold 814 yds. 1 na. of 
cloth in 25 equal pieces ; how 
much in each piece ? 



IT 131* To multiply and divide by any numher greater 
than 12, which is not a composite numher. 

1. How many yards of 2. Bought 139 pieces of 

sheeting in 139 pieces, each sheeting, containing 4439 yds. 

niece containing 31 yds. S qrs. 1 qr. 1 na. ; how many yards 

^ na. ? in 1 piece ? 
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Solution. — 130 is not a com- 
posite number. We may, how- 
ever, decompose this number thus, 
139=100 + 30 + 9. 

v» c may now multiply the num- 
ber of yards in 1 piece by 10, 
which will give the number of 
yardr> in 10 pieces, and this prod- 
uct agiiin by 10, which will give 
the numl>er of yards in 100 pieces. 

We may next multiply the 
number of yards in 10 pieces by 
3, which will give the number of 
yards in 30 pieces, and the number 
of yards in 1 piece by 9, which 
will give the number of yards in 9 
pieces, and these three products, 
added together, will evidently 
give the number of yards in 139 
pieces; thus: 

yds. qr». na. 

31 3 3 in 1 piece. 
10 



319 1 2 in 10 pieces. 
10 



3193 3 in 100 pieces. 
958 2 in 30 pieces. 
2S7 1 3 m 9 pieces. 

4139 1 1 in 139 pieces. 

N<»T».:. — In multiplying the 
numl)er of yards in 10 pieces, 
(319 yds. I qr. 2 nu.,) by 3, to 
get the nunjber of yards in 30 
pieces, and in multiplying the 
number of yards in 1 piece, (31 
yds. 3 qrs. 3 na.,) by 9, to get 
the number of yards in 9 pieces, 
Uke multipliers, 3 and 9, need not 
be written down. 



Solution. — When the divisor 
cannot be produced by the multi- 
plication of small numbers, the 
better way is to divide after the 
manner of long division, setthig 
down the work of dividing and le- 
ducing as follows : 

yds. qr. na. yds. qr. na. 

139)4439 1 1(31 3 3 
417 

269 

139 

130 
4 

52l{3grt. 
417 

104 
4 

417(3 no. 
417 

We divide 4439 yds. by 139, to 
ascertain the number of yards in 
each piece, which we find to be 
31, and a remainder of 130 yds., 
which will not l>c a whole yard to 
each piece ; but reducing them to 
quarters, adding in the 1 qr., we 
have 551 qrs., which we divide by 
139 to ascertain the number of 
quarters in each piece, and find it 
to be 3, and a remainder of 104 
qrs. ; We reduce this retnainder to 
nails, adding in the 1 nail, and 
have 417 na., which we divide by 
139 for the number of nails m 
each piece, and find it to be 3, 
without a remainder. Hence, 
there are 31 yds. 3 qrs. 3 na. in 
each piece, Ans. 



QMestlons. — H 131. When the multiplier or divisor exceeds 12, 
how is the multiplication performed ? — th«^ diviwun ? 
15 
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Hence, When the multiplier or divitof exceeds 12 and is 
not a composite number, 



RUI^B. 



Multiply first by 10, and 
this product by 10, which will 
give the product for 100 ; and 
if the hundreds in the multi- 
plier Be more than one, multi- 
ply the product of 100 by the 
number of hundreds ; for the 
tens, multiply the product of 
10 by the number of tens ; for 
the units, multiply the midtir 
plicand ; and the sum of these 
several products will be the 
product required. 



Divide after the manner of 
long division, setting down 
the work of dividing and 
reducing. 



fiXAMPIiES FOR PRACTICK. 



3. How many acres in 241 
wild lots, each containing 75 
acres 2 roods 25 rods ? 



5. How many pounds of 
tea in 23 chests, each contain- 
ing 78 lbs. 9 oz. ? 

Note. — The pupil will easily 
perceive the method of operation, 
when tlie multiplier is lest than 
100. 

7. Bought 375 bales of 
English goods at 9£i lis. 6d. 
per bale ; what did the whole 
cost? 

9.i How many bushels of 
wheat are raised on 125 acres, 
averaging 22 bush. 3 pecks 5 
quaits to the acre ? 



4. There are surveyed m 
an unsettled district, 18233 
acres 25 rods of land, which 
is divided into 241 equal lots, 
how many acres in each lot ? 

6. If 1806 lbs. 15 oz. of tea 
be divided equally into 23 
chests, how much will be in 
each chest ? 



8. Bought 375 bales of 
English goods for 3590£. 12s. 
6d. ; what did each bale cost ? 

10. A wealthy farmer har- 
vested 125 acres of wheat, 
which yi3lded 2863 bush. I 
peck 1 qt; what was the 
average per acre ? 
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IT 133« Difference in longitude and time between tUffereni 
places. 

Every circle, whether great or small, is supposed to be di 
vided into 360 equal parts, called degrees. 

Let the accompanying dia- 
gram represent the great cir- 
cle of the earth, called the 
equator, divided, as you here 
see, into 24 equal parts of 15 
degrees each, (360*» -5- 24 = 
15^) 

As the sun apparently 

passes round the earth in 24 

hours, it will pass through 

one of these divisions, or 15°, 

in 1 hour = 60 minutes of 

time, and of course it will 

pass V* of motion in i^y of 60 = 4 minutes of time, and 1' of 

motion in ^ of 4 minutes (= 240 seconds -r- 60) s= 4 seconds 

of time. Hence it follows, that the apparent motion of the 

sun round the earth, from east to west, is 

15* of motion in 1 hour of time, • 
1® of motion in 4 minutes of time, and 
r of motion in 4 seconds of time. 

From these premises, it follows that when 

there is a difference in longi- there is a difference in time 

tude between two places there between two places, there is a 

will be a corresponding differ- corresponding difference in 

ence in the hour, or time of their longitude. If the differ 

the day. The difference in ence in time be 1 hour, the 

longitude being 15**, the dif- difference in longitude will be 

fercnce in time will be 1 hour; 15' ; if 4 minutes, the differ- 

the place easterly having noon, ence in longitude will be 1^, 

or any other specified time, 1 &c. 

hour sooner than the place Hence, if the difference in 

westerly, time (in minutes and seconds) 

Hence, if the difference in between two places be divided 

longitude, in degrees, and by 4, the quotient will be the 

minutes, be multiplied by 4, difference in longitude, m de« 

the product will be the differ- grees and minutes, 
ence in time in minu'tes and 
seconds, which may be re* 
duced to hours. 
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1. What is the difference 2. What is the difference 

In time between London and in longitude between London 

Washington, the difference in and Washington, the differ- 

longitude being 77® ? euce in time being 5 h. S m. ? 

Solution, — The sun appar- Solution. — The sun's appar- 
ently moves 1° in 4 minutes of ent motion is 1^ in 4 minutes ot 
time, and it will move 77*^ in 77 time, and we wish to know how 
times 4 minutes = 308 minutes, far it will move in 308 minutes. 
Or, we may multiply 77 by 4, It will move as many degrees as 
since either factor may be the 4 min. is contained times, in (can 
multiplicand. And 308 min. as be subtracted from) 308 min. 
5 h. 8 min, Ans, And 308 -J- 4 = 77^, Ans, 

3. When it is 12 o'clock at 4.— When it is 12 o'clock at 
the most easterly extremity of the most easterly extremity of 
the island of Cuba, what will the island of Cuba; it is 16 
be the hoar at the most wes- minutes past 11 o'clock at the 
terly extremity, the difference western extremity ; what is 
in longitude being IP? the difference in longitude be- 

tween tlie two points? 

5. -Supposing a meteor should appear so high that it could 
be seen at once by the inhabitants of Boston, 71® 3', of Wash- 
ington, 77** 43', and of the Sandwich Islands, ISfS** west lon- 
gitude; if the time be 47 minutes past 11 o'clock of Dec. 31, 
1847, at Washington, what will be the time at Boston, and at 
the Sandwich Islands ? 

Am. At Boston, 13 min. 40 sec. A. M. (morning) of Jan. 
1st, 1848 ; at the Sandwich Islands, 37 min. 52 sec. past 6 
o'clock, P. M., of Dec. 31, 1847. 



IT 133. Reyiew of Compound Numbers. 

Qnestions, — What distinction do you make between simple and 
compound numbers ? Mf 102.) What is the rule for adding compound 
numbers ? • In ^ 124, Ex. 33, what difficulty is met with in carr3ring 
from miles to degrees 7 How is it obviated ? Rule for subtracting com- 

Qnestions. — ^ 133. What circle is the diagram Intended to rep- 
resent ? Into how many divisions is it divided ? how many degrees m 
each division ; and what does it represent ? In what time does the sun 
move 1®, and why ? — 1', and why ? What does M. signify^ A, INI.? 
F. M.? What motion causes the apparent motion of the sun ? When 
the difference of longitude between places is known, how may the difier- 
ence in time be calculated 7 When it is noon at any place, is it before 
noon or after noon at places easterly ? — at places westerly ? Why ? 
When there is a difference in time between places, what follows? 
When the diFerence in time is given, how may the difference in kmgi' 
tnde be foun(^ ? 
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poomt numbers? — for multiplying when the multiplier doin not exceed 
12 ? — when it does exceed 12, and is a composite number ? — when not e 
composite number ? — for dividing compound numbers, when the divisor 
does not exceed 12? — when it exceeds 12 and is a composite number ? 
— when not a composite number ? How is the distance of time from one 
dale to another found ? How many degrees does the earth revi)lye from 
w^jsi to east in 1 hour? In what time does it revolve 1^? Where is 
the time or hour of the day sooner — at the place most easterly or most 
westerly ? The difference in longitude between two places being known, 
how is the lUffereuce in time calculated? The difference in time being 
Known, how is the difference in longitude calculated? 

EXERCISES. 

1?- A gentleman is possessed of IJ dozen of silver spoons 
each weighing 3 oz. 6 pwt. ; 2 doz. of tea-spoons, each weigh- 
ing 15 pwt. 14 gr. ; 3 silver cans, each 9 oz. 7 pwt. ; 2 silver 
tankards, each 21 oz. 15 pwt. ; and 6 silver porringers, each 
1 1 oz. 13 pwt. ; what is the weight of the whole ? 

Ans. 18 lb. 4 oz. 3 pwt. 

2. In 35 pieces of cloth, each measuring 27 yds. 3 qrs., 
how many yards? Ans. 971 yds. 1 (jr. 

3. How much wine in 9 casks, each containing 45 gal. 3 
qts. 1 pt. ? 

4. If a horse travel a mile in 12 min. 16 sec, in what time 
would he travel 176 miles ? A7is. Id. 1 1 h. 58 tn. 56^sec. 

5. If 8 horses consume 889 bu. 2 pks. 6 qts. of oats in 365 
d;iys, how much will one horse consume in 1 day ? 

Ans, 1 pk. 1 qt. 1 pt. 2 gills. 

6. I hold an obligation against George Brown, of London, 
of 7I?5£. lis. 6d., on which are two endorsements, viz., 61<£. 
5s. and 195£. 13s. lid.; what remains unpaid? 

A72S. 47a€. 12s. 7(1. 

7. Liverpool, Jan. 1, 1848. 
Isaac Derwent, of Boston, U. S. 

Bought of Shipley & Co, 
10 boy's hats, No. 1, 4s. 6d. 

5s. 6d. 
10s. 
lis. 

12s. 
6 men's hats, 14s. 

1 trunk for packing, IX. 4s. 



12 


do. 


2, 


4 


do. 


3, 


4 


do. 


9, 


4 


do. 


10, 


6 


do. 


11, 



19X. lis. 
Received piyment, Shipley & Co. 

15* by G. Wiiliaiiw. 
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Note. — If Uie three fonowing examples be wrought correctly, tho 
answers will be as here given. 

8. A man divides 16 bar. 23 gal. 3 qts. of oil into 5 large 
v«8sels ; how much does be put in each ? 

Am. 3 bar. 11 gal. 0^ qt. 

9. On an acre of ground were erected 21 buildings, occu- 
pying on an average 3 sq. rds. 112 ft. 81 in. ; how much re- 
mained unoccupied? Arts. 2 roods 8 rods 86 ft. 63 in. 

10. If a man build 3 rds. 9 A. 7 in. in length of wall in 1 
day, how many rods can he build in 16 days ? 

iln*. 53 rds. 11 ft. 9 in. 

11. If a ship sail 3® 18' 45" in one day, bow far will it 
sail in the month of June ? Am. 99^* 22' 30". 

12. If a druggist sell 1 gross 7 doz. bottles of sarsaparilla 
in 1 week, how many gross will he sell in the months of 
April, May and June, at the same rate ? Ans. 20 gr. 7 doz. 

13. , If a man, employed in counting money from a heap, 
count 100 silver dollars in a minute, and continue at the work 
10 hours each day, how many days will it take him to count 
a million ? Atis. 16§ days. 

14. At the same rate, how many years, reckoning 305 
c^ays to a year, would it take him to count a billion ? 

Alts. 45 years 24 1| days. 

15. Were 1000 men employed at this same business, each 
one counting at the same rate, 10 hours each day, how many 
years would it take them to count a quadrillion ? 

Am. 45662 years 36J days 



ANALYSIS. 

IT 134. In most examples in arithmetic, two things are 
given to find a third. Thus, in the relations of the price and 
quantity, the quantity and the price of a unit may be given to 
find the price of the quantity, or the quantity and its price to 
find the price of a unit, or the price of a unit and of a quan- 
tity to find the quantity. The same principles may readily 
be applied to other calculations. 

This method of operating is called Analysis. Analysis, 
therefore, may be defined, the solving of questions on general 
principles. 

We have presented (IF 46) these rules in connection, as ap- 
plied to whole numbers, aid separately as applied to any 
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quantities in TIT 77, 85, and 83. We will now present them 
together as applied to any quantities, with examples which 
mutually prove each other, except where there are some frac- 
tional losses. 



I. The price of 
unity y and thequanr 
tity being given, to 
find the price of the 
quantity^ 

Multiply the price 
by the quantity. 



II. The quanti' 
ty, arid the price of 
the quantity being 
given, to find the 
price of unity, 

BJTLEU 

Divide the cost 
by the quantity. 



III. The price oj 
unity, and the price 
of a quantity being 
given, to find the 
quantity, 

• Divide the price 
of the quantity by 
the price of unity. 



EXAMPIiES FOR PRACTICE. 



1. At 8302*40 
per tun, what will 
Ihhd. 15gal.3qts. 
of wine cost ? 

4 At $2*215 per 
gal., what cost 3J 
qts. ? 

7. At $96*72 per 

ton for pot-ashes, 
what will f of a ton 
cost? 

10. If a yard of 
cloth cost $2*5, 
what will *8 of a 
yard cost ? 

13. If a ton of 
iM>t-ashes cost £27 
10s., what will 14 
cwt. cost? 

16. If a bushel 
of wheat cost 
$1*92, what will 1 
pk. 4 qts. cost ? 



2. At $94*50 
for 1 hhd. 15 
gal. 3 qts. of wine, 
what is that per 
tun? 

5. At $1*80 for 
3J qts. of wine, 
what is that per 
gal.? 

8. If f of a ton 
of pot-ashes cost 
$60*45, what is that 
per ton? 

11. If '8 of a 
jrard of cloth cost 
$2, what is that per 
yard? 

14 If 14 cwt. of 
pot-ashes cost £19 
5s., what is that 
per ton? 

17/ If 1 pk. 4 
qts.- of wheat cost 
$*72, what is that 
per bushel ? 



. 3. At $302*40 

per tun, how much 
wine may be bought 
for $94*50. 

6. At $2*215 per 
gal., how much 
wine may be bought 
for $1*80? 

9. At $96*72 per 
ton, how much pot- 
ashes may be 
bought for $60*45? 

12. At $2*5 per 
yard, how much 
cloth may be pur- 
chase for $2? 

15. At £27 10s. 
a ton for pot-ashes, 
what quantity may 
be bought for £19 
5s.? 

18. At $1*92 
per bushel, how 
much wheat may 
be bought for $*72> 
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19. If a yard of 
broadcloth cost $6, 
what will 16 yds. 
3 (|rs. 3 iia. cost ? 

32. If a ton of 
hav cost $13, what 
uifl 1850 lbs. cost? 



25. If an eagle 
weigh 11 pwt. 6 
grs., what will be 
the weight of 665 
eagles ? 



20. If 16 yds. 2 
qrs. 3 na. of broad- 
cloth cost $ 1 00* 1 25, 
what is that per 
yard? 

23. If 1850 lbs. 
of hay cost $12- 
'025, what is that 
per ton ? 

26. If 666 eagles 
weigh 31 lbs. 2 oz. 
1 pwt. 6 grs., what 
is the weight of 
each? 



21. Ax $6 per 
yard, how much 
broadcloth may be 
bought for $100- 
425? 

24. At $13 per 
ton, how many ll>s. 
of hay may be 
bought for $12- 
'025? . 

27. How many 
eagles, each weigh- 
ing 11 pwt. 6 grs., 
may be coined from 
31 lbs. 2 oz. 1 pwt. 
6 grs. of standard 
gold? 

NoTK. — After ttie same manner let the pupil reverse the follow- 
ing examples : 

28. At $1*75 a oushel for wheat, how many quarters can 
be bought for $200 ? Ans. 14 qrs. 2 bu. 1 pk. 1*1428^ qts. 

29. What will 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard? 

30. At $22»10 for the transportation of 6500 lbs. 46 miled, 
what is that per ton ? $6'80. 

31. Bought a silver cup, weighing 9 oz. 4 pwt. 16 grs., for 
$11'0S ; what was that per ounce ? 

32. A lady purchased a gold ring, giving at the rate of 
$20 per ounce ; she paid for the ring $1*25 ; how much did 
it weigh ? A71S. 1 pwt. 6 grs. 

Examples requiring several operations. 

33. / If 6 bushels of wheat cost $7*50, what will 28 bushels 
cost? 

NoTF 1. It was customary formerly to perform all examples sirai- 

Qaestions, — ^ 134, What do yon say of every example in arith- 
metii? What severally are given and required in the relations of the 
price and quantity ? Answer the questions in If 46. ( The teacher niU ask 
them.) What is given and what required under I. ? — the rule ? — under 
II. ? — the rule ? — under III. ? — the rule ? How were such examples as 
the 33d formerly wronght ? What method is preferable ? What do we do 
by this method ? Explain the solution of this example ; — the first s<»lu 
lion of example 34 ; — the second method. What is this called ? Whal 
IS an analytic solution 
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lar to the above by a rule called the Rule of Three, or, on account of 
its supposed importance, the golden rule. But they are more inteHigi- 
hly solved by analysis; that is, from the things given in the question, 
find the price of unity, and having the price of unity, find the price of 
the quantity, the price of which is required. Thus, • 

OPERATION. 

6 ) $7*50, price o/ 6^ 



Ho' " Solution. — Dividing the price of 8 

bd. by 6 will give the price of 1 bu. 

-^^-. and multiplying the price of I ba. by 

^^ 38 will give the price of 28 bu. 



$35*00,;7nc€o/28^4. 

34. If IJ of a bushel of corn cost -/^ of a dollar, what wiU 
f I of a bushel cost? 

Solution. — We divide the price of the quantity, t^, by the 
quantity, -f^, to get the price of unity : -^ -r-^^ = -^^^ of a dol- 
lar, price of 1 bu. And multiplying the price of I bu. by J^ of a 
bushel, will give the price of the quantity required : ^^ X f | == 
?5if of a dollar. 

Or, to give a more full analysis, if -f ^ of a bushel cost -j2^ of a 
dollar, 1^ would cost -^ as much : -j^ of -j^^ = yj^ ; and H = 
1 bu., would cost 13 times as much as -jV* Ttz X 13 = x^^ of 
a dollar, price of I bushel. Then j^j of -^^-^ = y5^» is the 
price of ^ of a bushel, and 32 times the price of ^, that is, y^l^ 
X 32 = f §jH of a dollar, is the price of f § of a bushel. 

Note 2. This process is called an analytical solution, or solving 
the (question by analysis. 

35. If 16 men will finish a piece of work in 28 J da^^s, how 
long will it take 12 men to do the same work ? 

Note 3. Find in what time 1 man would do it, and 12 men would 

do it in ^ of the tune. Ans. 37j days. 

36. How many yards of alpacca, which is 1 J yards wide, 
wiil be required to line 20 yarJs of ca?simere f of a yard 
wide ? 

NoTK 4. Find the square contents of the cassimere, which is the 
same as the square contents of the alpacca. We have, then,. the square 
<u>atcntB and the width of the alpacca given to find the length ? ^ 4U 

Ar.s. 12 yds. of alpacca. 
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37. If 7 horses consume 2} tons of hay in 6 weeks, how 
much will 12 hones consume in 8 weeks ? Ans. 6f tons* 

38. If 5 persons drink 7^ gallons of beer in 1 week, how 
much will 8 persons drink in 22^ weeks ? 

Ans. 280| gallons. 

39. A merchant bought several bales of velvet, each corw 
taining 129|f yards, at the rate of S7 for 5 yards, and sold 
tbrm at $11 for 7 yards, gaining S200 on them ; how many 
bales were there ? Ans, 9 bales. 

40. If i lb. less by f costs 13td., what cost 14 lb. less by 
iof2U).? Ans, M 9s. 9ji^d. 

41. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 quar- 
ters 4 bushels ? Ans, 9 A. 2 K. 

42. If 9 students spend JClOj^ in 18 days, how much will 
20 students spend in 30 days ? Ans, £39 I83. 4|^d. 

43. If i yd. cost ^, what will 40 J yds. cost? 

Ans, S59*062 +. 
44., IfVe of a ship costs $251, what is -^ of it worth ? 

A71S, $53785 4-. 

45. At £3| per cwt,, what will 9§ lbs. cost ? 

Ans, 6s. 3j^. 

46. / A merchant, o>vning f of a vessel, sold J of his share 
for S957 ; what was the vessel worth ? Ans. $1794*375. 

47. If I yd. cost £^, what will ^ of an ell Eng. cost ? 

A?u. 17s. Id. 2fq. 



PRACTICE. 

V 133* I. When the price is an aliquot part of a dollar. 
NoTB. — For the definition of aliqnot part, see ^ 55. 

ALIQUOT PARTS OP 1 DOLLAR. 

Cents. Cents. 

50 = J of 1 dollar. 12J = i of 1 dollar. 

33i =: i of ^dollar. 10 = -jV o^ 1 ^oWvlt. 

25 =}on dollar. e^^^on dollar. 

20 = i of 1 dollar. 5 == ^V o^ dollar. 

1. What will be the cost of 4857 yards of calico at 25 
cents (=c j^ of 1 dollar) per yard ' 
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OPERATION. Solution. — At $1 a jrard, the cost would 

4)4857 dollars, ^ ^ many dollars as there are yards, that is, 

$4857 ; and at ^ of a dollar a yard, it is plain, 

$1214'25, Ans. that the cost will be 4 as many dollars as there 

are yards, that is, «^4^== $1214*25. 
After dividing the unit figure 7, there is a remainder of 1, (dollar,) 
which we reduce to cents by annexing ciphers, and continue the divi- 
sion. 

This manner of computing the cost of articles, by taking 
aliquot parts, is called Practice, from its daily use among 
merchants and tradesmen. 

Hence, when the price is an aliquot part of a dollar, this 
general 

RCJLB OF PRACTICIB. 

Divide the price at $1 per pound, yard, &c., by the num- 
ber expressing the aliquot part, the quotient will be the an- 
swer in dollars. 

Note. — If there be a remamder, it may be reduced to cents and 
mills, by annexing ciphers, and the division continued. 

EXAMPLES FOR PRACTICE. 

2. What is the value of 14756 yards of cotton cloth, at 12J 
cents, or I of a dollar per yard ? 

By practice. By rmdtiplication. Note. — By 

8) 14756 14756 comparing the 

*125 ^^^ operations, 

J**. ftiQ^jt'^n it will be seen 

Ans. «1844*50 — — ^^^^ ,^^ ^^^, 

oQ^to ^°" ^y practice 
^«wl^ is much shorter 
14756 than the one by 
multipFication. 

$1844'500 Ans. as before. 

3. What is the cost of 18745 pounds of tea, at $*50, = | 
dollar, per pound ? Ans. $9372*50. 

4. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or i of a dollar, per bushel ? A^= $3122, Am. 

Questions. — IT 135. What do you understand by aliquot parts? 
What are the aliquot parts of a dollar 1 When the price of 1 yard, 1 
pound, &c., is an aliquot part of a dollar, how may the cost of any 
quantity of that article be found? What is this manner of computing 
called ? Why ? Repeat the rule, ^^at two things are given, and 
what one is required, in example 3d ? — in example 4th ? 5th ? Gth ? 7th f 
Aec. 
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5. What is the value of 4S240 pounds of cheese, at $*06j, 
e= jJg of a dollar, per pound ? Am. $3015. 

6. What cost 4870 oranges, at 5 cents, = j^^y of a dollar, 
apiece? Aiis, $243*50. 

7. What is the value of 151020 bushels of apples, at 20 
cents, = I of a dollar, per bushel ? A72S. $30204. 

8. What will 264 pounds of butter cost, at 12i cents per 
pound ? A71S. $33. 

9. What cost 3740 yards of cloth, at $1*25 per yard ? 

4) $3740 = cost at $1' per yard. 
935 = cost at 8 *25 per yard. 

Am. $4675 = cost at $1*25 yer pard. 

10. What is the cost of 8460 hats, at $M2J apiece ? 

at $1'50 apiece? at $3*20 apiece? at $4*06^ 

apiece ? A7is. $9517*50. $12690. $27072. .$34368*75. 

f 136. II. Tojind the value of articles sold by the 100, 

or 1000. 

« 

1. What is the value of 865 feet of timber, at $5 per hun- 
dred ? 

\Vere the price $5 per/00/, it 

OPERATION. i^ pl^i" the" value would be 865 

QQQ X S5 = $4325 ; but the price is 

c $5 for 100 feci; consequently, 

$4325 is 100 times the true value 

of the timber ; and therefore, if 

$4325 = tj/zZ7^c at $5 per foot, we divide this number ($4325) 

by 100, we shall obtain the true 
value ; which we do by cutting off two right hand figures. 

Ans. $43*95. 
Were the price so much ()er thomand^ the same remarks would 
apply, with the exception of cutting off three figures, instead of two. 
llence, 

To fiid the value of articles sold by the 100 or 1000, 

RUL.E* 

I. Multiply the number and price together. 

11. If the price be by the 100, cut ofT tioo figures at the 
right ; if by the 1000, cut ofT three figures at the right ; the 
product will be the answer, in the same denomination as the 
price, which, if cents or mills, may be reduced to dollars. 
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2. What is the cost of 4250 bricks, at t5*75 per 1000 ? 

Ans. $24*43|. 

OPERATION. 

$5*75 

4250 In this example, we cut off three figures from the 

___^_, right haiwl of the product, because the bricks were 

Q^e sold by the 1000. The remaining figures at the left 

-i-ti^ express the cost of the bricks in Uie lowest denomi- 

oonA nation of the price, viz., cents, which we reduce to 

2300 dollars by pointing off two places for cents. 



«24 43|750 



3. What will 3460 feet of timber cost, at $4 per hun- 
dred? 

4. What will 24650 bricks cost, at 5 dollars per 1000? 

5. What will 4750 feet of boards cost, at $1225 per 
1000? i47w. $5&lS7-f. 

6. What will 38600 bricks cost, at $4'75 per 1000 ? 

7. What will 46590 feet of boards cost, at $10*625 per 
1000 ? 

, 8. What will 75 feet of timber cost, at $4 per 100? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 « 

10. Wilderness, February 8, 1847 
Mr. Peter Carpenter, 

Bought of Asa Falltree, 



5682 feet Boards, 


at«6 perM. 


2000 ** 


" 8'34 " 


800 " Thick Stuff, 


" 12'64 " 


1500 " Lathing, 


"4 " 


650 " Plank, 


ii 10 " 


87« " Timber, 


" 2*50 per C. 


236 •* " 


" 2*75 " 


Received payment, 


$10P849. 




Asa Falltree. 



Note. — M . stands for the Latin milley wldch signifies 1000, and 
C for the Latin word cerUum, which signifies 100. 

VIST. in. To find the cost of articles by the ton rf 2000 Ihs. 
1. What cost 3684 lbs. of hay, at $12*40 a ton ? 

Qnestions. — H 136. To find the cost of art'.cles sold by ICO, cr 

1000, what is the first step proposed by the rule? — the second? In what 

denomination will the product be? How will you find the sost of 725 

briclcs, at ^V25 a thousand ? How many figures in all do we point i>ff? 

16 
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OFEBATIOll. SoLUTrov.— A ton 

•l2'40-5-2=$6*2( = »rweo/1000^&i equals 2000 lbs. Di- 

^0(20 Tiding the price of one 

oaoA ton by 2, we have the 

^'^'^ price of 1000 Ibe., 

^TT--— : whidii8$6'20. Mill- 

»a*84|080 tiplying this cost by 

the number of pounds, 
3084, it will give the ooet at $6*20 per pound, a result which is 1000 
times too large. Y 13^* ^e therefore divide this product by 1000, 
cutting off three right hand figures, and have the cost at $6^20 per 
1000 lbs., or $12'40 per ton. 

Am. $82<84 + 
Hence, 

Multiply 1 half the cost of 1 ton by the number of pounds, 
and point off diree figures from the right hand. The remain- 
ing figures will be the price, in the denomination of the price 
of 1 ton, which, if cents or mills, may be reduced to dollars. 

NoTB. — At $12'40 per ton, or $6*20 per 1000 lbs. 
100 lbs. will cost $ '62 removing the 8^>aratrix 1 figure to the left. 
10 " « $ *062 «• " 2 figures " 

1 " " $'0062 <• « 3 " " 

2. What is the cost of 15742 lbs. of Anthracke coal, at 
97'50 per ton ? Am. $d9<032-^. 

3. What will be the transportation on 49826 lbs. of iron, 
trom New York to Chica'go, at $11 per ton ? 

Ans. S274*0^. 
4. : What "will be the storage on 13891 lbs. of goods, at 
82*50 per ton ? Ans. $17*488+. 

5. What will be the cost of 658 lbs. of hay, at $7*38 per 

ton? —^— at $5*25? at $8*50? at $9*00? at 

$9*50? at $11 ? at $12? 

Ans. $2*428. $1*727. $2*7961. $2*961. $3*1251. $3*619. 
$3*948. 

6. At $7*00 per ton, what will be the cost of 424 lbs. of 

hay? 530 lbs.? 658 lbs.? — r- 750 lbs.? 896 

lbs.? 918 lbs.? 1024 lbs.? 1216 lbs.? 

13501b8.? leOOlbs.? 18901b8.? 

Ans $1*484. $1*851. $2^303. $2*621. $3*136. $3*213. 
$3*584. $4*256. $4*72J. $5*60. $6*61J. 

QnestioBS. — If 137* When the cost of 1 ton is given, bow do you 
find the cost of 1000 pounds 7 How do you find the cost of any number 
of pounds ' 
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V 138* IV. When the price is the aliquot part e^a £. 

ALIQUOT lAETS OF A £. 

lOs. = J of U. . 6s. 8d. = i of l£. 

5s. = 1 " 3s. 4d. = 4 " 

4s. = ] " 2s. 6d. = 1 " 

2s. = tV " Is. 8(1. = ^ " 

1. Bought of John Smith, Liverpool, 7685 yards of black 
broadcloth at 10s. per yard; what did it cost? 

OPERATION. Solution. — At 1 jT. per 

2)7685£. = price at l£. per yard, yard the price is 7685 jC 

and one half of this is the 

3842<£. 105. = " 10*. " price at 10s. per yard. The 

reniauKler of iJb. may be 
leduced to shilliogs and then divided. 

Hence, when the price is the aliquot part of 1£., 

RUL.EU 

Divide the price of the quantity at l£. per yard, bushel^ 
&c., by the number expressing the aliquot part. The answer 
will be in pounds. 

EXAMPIiESS FOR PRACTICB. 

2. What cost 1873 reams of paper, at 6s. 8d. per ream ? 

Ans. 624je. 6s. 8d. 

3. What cost 10416 bushels of salt, at 3s. 4d. per bushel ? 

Ans. 1736£. 
4 Bought 640 lbs. colored thread, at 7s. 6d. per pound ; 
what was the whole cost ? 

OPERATION. Solution. —78.-^ 1. is not an ali- 

814) 640£ ^ 1£ ver lb ^^^ P^^ *^f ^ pound, but it is equal to 

* '^ 68.4-28. «d., and taking i of 640ir. 

A I iftA^^ <;. u w® have the price at 58. per lb., and 

' S^^* ~ oJ aj u * «^ 640i:., or i of I60X., is the price 

oux ^. oa. at 28. 6d. Then, adding together the 

prices at 58. and 2s. 6d. per lb., we 

240£. = 7*. 6d. " have the price at 78. 6d. per lb. 

5. What cost 866 yards of black siHc, at 14s. per yd. ? 

A71S. 606X. 4s. 

6. What cost 7 T. 8 cwt. of iron, at 168. 8d. per cwt. ? 

Ans. 123£. 6s. 8d. 



Qnestioms. — If 138. Give the alk not parts of IjC. Explain the 
prindple on which the first example is p'erfonned ? — the fourth exam- 
pie? Rule. 
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f 189. V. Wkm the price u an aliquot part of a shitting 

ALIQUOT PARTS OF A SHILLING. 

6cl. =i i of Is. 2d. = J of U. 

4d. = i " ija. = i " 

3d. =ti " Id. =iV " 

Reasoning as above, we have this 

RUL.E. 

Divide the price of the quantity at Is. per lb., yd., &c., by 
the number expressing the aliquot part; the answer will be 
in shillings. 

EXAMPI.BS FOR PRACTICE. 

1. Sold 348216 lbs. of cotton, for 4d. per lb. ; what did I 
receive ? Aiu. 1 16072.S. = 58a3X. 12s. 

2. Bought 2490 yds. of calico, at 9d. per yard ; what did it 
all cof=t ? 9d. = 6a. 4- 3d. Am. 93£. 7s. 6d. 

3. Bought 4000 papers of pins, at 4^d. per paper; what 
was the cost ? 4^d. =:3d. -(- 1 Jd. 

4. What cost 7430 lbs. of sugar, at 6d. per lb. ? at 

4d. ? at 3d. ? at 2d. ? at IJd. ? at Id. ? 

IT 140. To find the price of a quantity less than unity, 
when it is an aliquot party or parts, of \. 

1./ At SI '50 per bushel for wheat, what will 2 pecks and 4 
quarts cost ? 

flll^/Ao^' Solution. — We divide the price of 1 bushel by 2, 
0\Z) i 0\J which gives the price of 2 pecks, or i a bushel. Then, 

~.t*\s 4 quarts is i of 1 bushel, we divide $1*50 by 8, or 

4 ) '75 ^*|[8 it is k of half a bushel, we divide $'75 by 4, for the 
* 19^ price of 4 quarts,^ and the quotient, added to the price of 

:2 pecks, gives the price of 24>ecks and 4 quarts. 

4933 ' A*ui. $*93J. 

Hence, 

RUL.E. 

Take such part, or parts, of the price of unity as the quan- 
tity is of 1 ; the part, or sum of the parts taken, will be the 
price of the quantity* 

Qae»tion.o. — ^ 139. Give the aliquot pans of 1 shilling. Rule. 
Sli(»\v how ihe 2d example can be performed by Practice ; the 3d. 

If 140. What IS the subject of this ^ ? Why divide $:*5G by 8, to 
get the price of 4 qts. Of wheal t Why diviile $^75 by 4 for the same 
purpose ? Give the rule. 
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kxampl.es for practice. 

2. What costs 3 qts. of oil, at i'94 per gal. ? 

Am. $'70|. 

3. What shall I receive for building 90 rods of road, at 
$1200 per mile ? Am. $337*50. 

4. Bought 65 lbs. of pork, at $17*25 per barrel ; what did 
I pay ? Am. $560 +. 

5. What will 14 quires of paper cost, at $3*00 per ream ? 

Am. $2*10. 

6. At S8'50 per month of 30 days for the rent of a house, 
what will be the rent for 18 days ? 

2) $8*50 Solution. — Take half of the rent for 

30 days, which will be the rent for 15 days, 

5) 4*25^ 15 days, and one fifth of the rent for 15 days will be 

^05 for 3 days, the rent for 3 days, and add together the 

rent for 15 and 3 days, tne sum will be the 

$5* 10 Am. ^"^ ^^^ 1® ^ys- 

7. W 
teofi 

2) $500 



7., What will a man's salary amount to in 7 months, at the 
rate of $500 a year ? 



6) 250^for%rmmths. Solution. —One haJfthe year's salary 
A 1 ^aa I 1 will be the salary for 6 months, and one 

291*66 -{-, 7 mo. 

8. What will be a man's salary for 8 months and 21 days, 
at $400 per annum, that is, by the year ? 

Am. $290. 

9. What will 5 cord feet and 12 solid feet of wood cost, at 
$2'50 per cord ? Am. $1*80, nearly. 

10. What will 11 oz. of sugar eost, at 12 cents per pound? 

Am. $*082J. 

11. What will 3f yards of broadcloth cost, at $4*00 per 
yard ? Am. $14*50. 

IT 141. To fetinvce shillings, pence, and farthings^ to the 
decimal of a powndy by itispection. 

There is a simple and concise method of reducing shillings, 
pence, and farthings to the decimal of a pound, by inspection. 
The reasoning in relation to it is as follows : 

T^ of 20s. is 2s. ; therefore every 2s. is ^, or *1£. Every 
shilling is ^ = -j^^, or *05£. Pence are readily reduced to 
16'"* 
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fitrthings. Every farthing is ^i^J^ Had it so happened 
that 1000 farthings, instes^ of 960, had made a pound, then 
every farthing vtrould have been ttAttt' o' *001£. But 960 
increased by jV P^^ ^^ itself is 1000 ; consequently, 24 far- 
things are exactly jUjf, or *026<£., and 48 farthings are exactly 
t48tf» or *050£. For, add gV of any number of farthings to 
the number, and it will be reduced to thousandths of a pound. 

If the Barthings are 20, they will equal *020fJ, which we 
will call *021, since f f is more than | of a thousandth. If the 
farthings are 14, they will equal ^014^, which we will call 
'016 for the same reason. But if the farthings .are only 10, 
they will equal *010^, which we call *010, since J} is less 
than } a thousandth. If the farthings are dl = '(&lfj^=s 
323^, we call them *032, for the same reason. And if the 
farthinp be 42 = 42|} = 43^, we call them «044. The re- 
sult will always be nearer than ^ of 1 thousandth of a pound. 
Thus, 17s. 5|d. is reduced to the decimal of a pound as fol- 
lows: 16s.=:*8£. and ls. = *05£. Then 6|d.=23 far- 
things, which, increased by 1, (the number being more than 
12, but not exceeding 36,) is '024X., and the whole is '874£., 
the Am. 

Wherefore, to reduce shillings, pence, and farthings to the 
decimal of a pound, by inspection, — Call every two shillings 
one tenth of a pound; every odd shilling. Jive himdredths; 
and the number of farthings, in the given pence and farthings, 
w many thousandths, adding one, if the number be more thaii 
twelve and not exceeding thirty-six, and two, if the number he 
mtrre than thirty-six. 

Note. — If the farthings be jnst 12=:*012j^, they are equal to 
'0125 ; if 36, they are equal to*0375. 48 farthings = 12d. » Is. equal 
<05 of a pound, as above. 

EXAMPLES FOR PRACTICE. 

1. Find, by inspection, the decimal expressions of 9s. 7d., 
and 128. Ofd. Am. '479£., and •603X. 

2. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15s. 3d. ; 8s. lljd. ; 10s. 6id. ; 
Is. 8|d. ; id., and 2\^ ..^ 4mount, £1*833. 



Qaestioii8«~H41. What is the rale for reducing shillings, 
pence, and farthings, to the decimal of a pound, by inspection 7 What 
IS the reasoning in relation to this role? 
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. T 143. To reduce the dedmel of a pound to skiUings, 
pence, and farthings, by inspection. 

Reasoning as above, (If 141,) the first three figures in any 
decimal of a pound may readily be reduced to shillings, 
pence, and farthings, by inspectum. Double the first figure, 
or tenths, for shillings, and if the second figure, or hundredths, 
b^five, or rnore than five, reckon aTio^A^r shilling ; then, after 
the five is deducted, call the figures in the second and third 
places so many farthings, abating one when they are above 
twelve, and itt>o when above thirty-six, and the result will be 
the answer, within J a farthing. Thus, to find the value of 
*876£. by inspection : — 

*8 tenths of a pound = 16 shillings. 

*05 hundredths of a pound = 1 shilling. 

OSG thousandths, abating 1, =z= 25 farthings, as Os. 6|d. 

*876 of a pound, = 17s. GJd. 

Am. 

1. Find, by inspection, the value of 3G*523, and <£*694. 

Ans. 10s. 5|d., and 13s. lOj^d. 

2. Find the value of £*47. 

Note. — When the decimal has but two figures, after taking out 
tlie shillings, the remainder, to be reduced to thousandths, will require 
a cipher to be annexed to the right hand. Ans. 9s. 4|d. 

3. Value the following decimals, by inspection, and find 
their amount, viz. : £'785, £*357, £'916, £'74, £»5, £'26, 
£'09, and £'008. Ans. £3 12s. lid. 



PERCENTAGE. -^ 

V 14B. 1. A man owns a farm of 320 acres, 5 per cent 
of which is marsh ; how many acres are marsh ? 

OPERATION. Solution. — Per cent, signifies hundredth part. 

320 The number plased before per cent, signifies how 

«05 many hundredths are taken, being really the second 

figure of a decimal fraction ; tlius, 5 per cent, of 320 

16' 00 acres is *05 of that quantity, and since of implies 

Qoestions. — H 142« How may the first three figures of nny 
decimal of a pound be reduced to shillings, pence, and farihmgs, by 
inspection ? Explain the reasons for this operation. 
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inuUipHcation, we multiply 320 by 05, pointing off as in dedmal 
fractious, and get the Ans, 16 acres. 

The finding of a certain per zent., or a certain number of 
Hundredths of a quantity, is called percentage ; and it b per- 
fonned by the following 

Multiply the quantity by the rate per cent, written deci 
maily as hundredths. 

Note. — Per cent, is from the Latin, which signifies by the hun- 
dred. 

7 per cent, is *07. 25 per cent, is <25. 50 per cent, is '50. 
100 per cent, is 1*00 (|JJ, or the whole.) 
125 per cent, is 1*25 C4I^> °^^ ^^^^'^ ^® whole.) 

1 per cent, is • . • . • • • '01. 

I per cent, is a half of 1 per cent., (J of 1 hundredth, or 

jj^ of the whole,) .... *005. 

J per cent, is a fourth of 1 per cent, that is, J of ^^hr* = *0025. 

I per cent, is 3 times J per cent.^ that is, | of y^, s=s *0075. 

I per cent., (J of a hundredth, that is, i of yi;y,) = *00125. 

4 J per cent, is *04j = *045, (the 5 expressing lOths of 

lOOlhs,) . . . ' . . *045 

KXAMPIiES. 

Write 2J per cent, as a decimal fraction. 

2 per cent, is *02, and J per cent, is *005. Ans, *02fi. 

Write 4 per cent, as a decimal fraction. 4J per cent. 

4| per cent. 6 per cent. 7^ per cent. 

8 per cent. 8f per cent. 9 per cent. 9^ per 

cent. 10 per cent. lOJ per cent. 12J per 

cent. 121 per cent 133^ per cent. 

EXAMPIiKS FOR PRACTICE* 

2. A farmer gives 10 per cent, of 460 bushels of wheat k>r 
threshing; how many lusliels does he give? 

Ans, 46 bushels. 

3. A farmer rented ground on which 409 bushels of oats 
were raised, receiving 30 per cent, for the rent; how many 
bushels did he receive ? A7is, 122*7 bushels. / 

Qiicstionff. — IF 143. What does per cent, signify ? — percentage? 
— the number bsfore per cent, f How is '05 of a quantity obtained, and 
why ? Give the rule for percentage. How is any per cent, from 1 to 
'J9 expressed ? 100 per cenL ? 125 per cent. ? i per cent. ? 4^ per cent. ? 
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4.' A beef >\eighs 895 lbs., of which 9 per cent, is bone; 
what does the meat weigh ? Am, 814'45 lbs. 

5.. A schooner, freighted with 725 barrels of flour, encoun- 
tered a storm, when it was found necessary to throw 28 per 
cent, of the cargo overboard ; how many barrels were thrown 
overboard, and how many were saved ? 

A71S. to the last, 522 barrels. 

6., A forwarding merchant agreed to transport 2000 bush- 
els of corn, worth $692*75, from Buffalo to Albany for 12J 
per cent, on its value ; what was the cost of transportation ? 

Ans. $S6'59J. 

7. A farmer had a flock of 639 sheep, which increased S3J 
per cent, in 1 year ; how many sheep had he at the, expira- 
tion of the year ? A71S. 852 sheep. 

S.'-^ man owing a debt of $1942*71|, pays 16| per cent, 
of it ; how much of it remains due ? A?vi. $1624*595 -[-. 

9. A man, worth $4861, lost 28J per cent, of it by en- 
dorsing with his neighbor ; how much of it did he lose ? 

A71S, $1385*385. 

10. What is I per cent, of $115 ? Am. $*862J. 

1 1. What is i per cent, of $376 ? Am, $3*29. 

12. A gentleman, worth $4280, spent 15| per cent, of hfs 
property in educating his son; how much did the son*s edu- 
cation cost his father ? Arts. $663*40. 

13r*A merchant has outstanding accounts to the amount 
of $1960; 22 per cent, of which is due in 3 monihsi and the 
remainder in 6 months. What is the amount due in 3 
months? in 6 months? Aris. to the last, $1528*80. 

14. A merchant who fails in business pays 63 per cent, on 
his debts; what does a man receive whose demands are 
$2465? il7w. $1552*95. 

15. What does another man lose, whose demands are 
$3615 against the same merchant? A^is, $1337*55. 

16. A young man is left with $5000, and loses 15 per 
cent, in paying too high a price for a farm, 15 per cent, of the 
remainder in selling the farm for less than its value ; he ex- 
pends 15 per cent, of what is left in an excursion to the west, 
15 per cent, of what he has when he gets back in an unfortu- 
nate investment in railroad stocks, and 15 per cent, of the resi- 
due in trade ; what has he tben left ? Am, $2218*526^-. 

Note. — Under the general subject of Percentajre will be cnn&id- 
ereci Insurance, Stocks, Brokerage, Profit and Lxiss, Interest, Dis- 
count, Coramisaon Banklruptcy, Partn?r8hip, Banking, Taxca and 
Duties. 
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Insuranoe. 

V 144* Insurance is security to individ lals against lost 
of property from fire, storms at sea, &c. 

Companies incorporated for the purpose, having a certain 
capital to secure their responsibility, insure property at so 
much per cent, a year. When any property insured is de- 
stroyed by the agent insured against, the company pays to 
the owner the sum for which it is insured. The sumt» paid by 
the several individuals insured, make up the losses, and pay 
the company for doing the business. 

Premium is the sum paid for insurance. 

Policy is the writing of agreement. 

An Underwriter is an insurer, whether it be an incor- 
porated company or an individual. 

Insurance at sea, called Marine insurarvcey is usually for a 
certain voyage. It is sometimes effected by an individual; it 
is then called out-door insurance. 

The rate per cent, of insurance is in proportion to the risk. 
Property is not insured for its entire value, lest it should be 
fraudulently destroyed. 

EXAMPLES FOR PRACTTICE. 

1. What is the annual insurance of $1000 on an academy, 
at \ per cent ? Ans. $5. 

2. Insured $14500 on a factory at IJ per cent, per annum; 
v^hat was the premium ? Arts, $253*75. 

3. What is the premium for insuring $6000 on a store and 
goods at j per cent. ? 

Solution. — At 1 per cent, the sum is as many cents as there are 
dollars, or 6000 cents, which reduoed is $ 60^00, and | per cent, is | 
'»f this, or, Ans, $ 45. 

Note. — In this manner the percentage on any sum at 1 per cent, 
or less may be calculated with ease. 

4. / What mus{ be paid for insuring $800 on a farm house 
at \ p^r cent. ? Am^ $2. 

Qaestions. — If 144. What is insurance? Who insure? How 
is insurance estimated ? Who pays, if the property be destroye<l ? How 
much ? What remunerates the company ? What is premium ? — 
policy ? — an underwriter ? — marine insurance ? How is marine in- 
surance often effected ? What is it then called ? What is life insurance, 
and for what purfiose is it effected^ What Is snid of health insurance? 
Example. Why is not property ins jred for its entire value ? 
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6. The ManiiQ Insurance Company insures $17500 on the 
cargo of the ship Minerva, from Boston to Constantinople, at 
2 per cent. ; what is the premium ? Ans. $360. 

6. Amos Lawrence insures $34000 on the ship Washing:- 
ton and cargo from Canton to Boston, at 8^^ per cent. ; what 
does he receive ? Ans. $2805. 

7. The New England Liffe Insurance Company insures 
$2000 on a person's life for one year at a premium of 1^ per 
cent. ; what is the sum ? Ans. $21. 

Note 1. — Life insurance is effected that the heirs of the individual, 
in case of his death, may receive the sum on which the premium is 
paid. The insurance is usually for one year, for seveik years, or for ' 
life, and the annual rate per cent, is determined by a careful estimate 
made from bills of mortality o£ the probable chances of death with per- 
sons of different ages. 

Note 2. — The premiums of health insurance companies, which 
have lately been organized, are specified sums to be paid annually in 
proportion to what is received weekly in case of sickness. Thus, in 
the Massachusetts Company, $ 5*00 a year is paid by a person at the 
age of 30, to secure $ 4'00 a week in sickness. The premium is de- 
termined from a careful estimate of the probabiUties of h^th. 

Mutual Insurance. 

V t4S» The rate at which companies can afford to insure 
is estimated from the probable losses that will occur. But 
when the losses are small, large profits are made by the com- 
pany. Or the losses at some time may be greater than the 
means at the command of the company, whereby its capital 
will be annihilated, while the losses of the insured will not 
be fully made up. 

Hence, muitual itisuranc6»£ompanies have been formed, to 
average the losses that may actually occur, which it is the 
aim of all insurance to do. Each one gives a premium note 
of so much per cent, on the property which he wishes to 
insure, the rate being determined by the risk of the property. 
The amount of these notes are the capital of the company, 
and a per cent, is paid down on them^ to furnish money foi 

Qvestiotts. — IT 145. How is the rate of instirance in ordinary 
companies estimated 7 What objections to this method 7 What is the aim 
of all insurance 7 Describe the premium note. How is the rate deter* 
mined 7 How is money procureid for use 7 What is the capital of the 
company 7 Why, and on what, are assessments made 7 Apply these 
principtes to Ex. 1, and its solution. 
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inifnediate use. Any losses that occur more than this arp 
averaged on the premium notes. 

^ EXAMPT^BS FOR PRACTICE. 

1. What sum is paid by a farmer for insuring $1500 on 
his buildings for five years in the Cheshire Mutual Insurance 
Company, the premium note being 7 per cent., of which 3 
per cent, is paid down, and assessments paid afterwards of 2, 
1 J, 3^, and | per cent. ? 

OPERATION." 

«1500 
*07 . 



105' 00 Solution. — First find the amount of the prerninm 

»10i note, which is 7 per cent, of $ 1500 = $ 105, and 3 -[- 

1 2 + 14 + 34+1 = 104 per cent, of $ 105 = 11*024, 

52J ilTW. 

10 50 

SI 1*02 J 

2. What sum must be paid for insunng S2815 on a store 
for the same time, and with the same assessments, the pre- 
mium note being 12 per cent. ? Ans. $35'847. 

3. What must 'he paid as above, premium note 15 per 
cent. ? A7ts. $44*808f . 

4. Insured $5000 on a flouring mill for five years, in the 
Tompkins Co. Mutual, premium note 22 per cent, of which 
4i per cent, was paid down, and 2^ per cent, in assessments*; 
what did it cost per year? Ans. $15*40. 

5. Insured for five years $3200 on a house of worship in 
the Vt. Mutual, premium note 11 per cent., ort' Which SJ pex 
cent, was paid down, and four assessments were made re- 
spectively of IJ, 2 J, 2, and f per cent. ; what is the whole 
sum paid ? A?ts. $35*49^. 

6<HH[ow much more would it cost to insure the same prop- 
erty for the same time in the -^tna Insurance Company at | 
per cent, each year ? Arts. $44'50|. 

7/.J^at ifiust be paid annually to insure $750 for &ve 
years on a library, premium note 6 per cent., paid down 4 
per cent., sum of assessments 9J per cent. ? Ans. $1*21 J. 

8. Insured for five years $900 on furniture, premium note 
5 per cent., sum of payments on it 6 per cent. ; how much ia 
paid ? Am. $2'70. 
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Stocks. 

IT 140. in the construction of a railroad, wluch costs 
say $200000, the sum is divided into shares usually, of $100, 
each individual paying the amount of a certain number of 
shares, which are called his stock in the road. The one thus 
paying towards the road is called a stockholder, and is remu- 
nerated by a proportional share of the profits. It follows, of 
course, that the road may be so profiflble that each share will 
be worth more than $l60 ; the stock is then said to be above 
par. If the road is unprofitable, a share will be worth less 
than $100, and the stock is said to be below par. When a 
share is worth just $100, the stock is said to be at par. The 
stockholders together constitute the railroad company, and the 
sum of the shares is the capital of the company. 

Manufactories, too large for individual enterprise, banks, 
&c., are conducted in a similar manner. 

When governments borrow money, the sum each lends is 
said to be his stock in what are called the government funds. 

BXAMPI4ES FOR PRACTICB. 

1. What is the value of 35 shares in the Fitchburg rail- 
road, at 120 per cent. ? fJJ of $3500 = how much ? 

Ans. $4200. 

2. Sold 15 shares of the Eastern railroad at 7^ per cent 
advance ; what sum did I receive ? Ans, $1612*50. 

3. What do I pay for 20 shares in the Old Colony rail- 
road, at 1^ per cent, below par ? Ans, $1975. 

4. What are 28 shares in the Vt. Central railroad worth, 
at Hi per cent, below par? Ans, $2485. 

5. what are 45 shares in the Exchange Bank worth, at 8 
per cent, below par ? Ans, $4140. 

6. What are 30 shares in the Western railroad worth, at 
9 J per cent, above par ? Ans, $3285. 

7. For what must I sell $5000 U. S. 6 per cent, stock, 
that is, stock on which 6 per cent, per annum is to be paid, at 
1 J per cent, discount ? Ans. $4925. 

8. What is $3200 in the Amoskeag Cotton Manufacturing 
Co. worth, at 17 per cent, above par ? Ans, $3744. 

Qaestions* — IT 146, How is a railroad built ? What is a share > 
— a stockholder, and how remunerated ? When, and whv, is stock above 
par? — below par ? — at par ? What is the company! — the capital^ 
What else are established on the same plant What are govemmem 
umds* 

.17 



Digitized by VjOOQIC 



194 PERCENTAGE. . T 147, 14& 

9. What is $2000 in the Ocean Steam Navigation Go. 
worth, at 2 per cent, advance ? Am. $2040. 

10. Bought 9 shares in the Western Transportation Co., 
at 4 per cent, below par ; what did I pay ? $864 



BrokerafT®. 

V 147* Brokeragttis an allowance made to a dealer in 
money, stocks, &c., who is called a broker. The allowance 
is generally a certain per cent, of the money paid out or re- 
ceived. 

EXAMPUCS FOR PRACTICE. 

1. A western merchant procures $3500 in bills on N. E. 
banks of a Boston broker, for Ohio money, the broker charg- 
ing 2 per cent, for the accommodation ; what brokerage does 
he pay? Am. 970. 

2. A drover exchanges $2240 of country money for city 
bills, paying J per cent, on his country money ; what does he 
receive? Am. $2237*20. 

3. A broker is directed to buy 150 shares of the N. Y. 
and Erie railroad stock. He pays $92 per share, and re- 
ceives j per cent, on the money advanced ; what does he 
receive on the whole ? Am. $103'50. 

4. What must I pay a New York broker for $5000 of city 
bank bills, in bills on eastern banks, at i per cent. ? 

Am. $5012*50. 

5. A broker sells for an individual 90 shares of the Fitch- 
burg railroad for $125 a share, receiving 1 per cent, on what 
money he gets ; what does he receive ? Ans. $112*50. 

6. Bought $6000 in gold coin, paying the broker 1 per 
cent, for it ; what does he receive ? Ans. $60. 

7. Sold $5200 in gold sovereigns, at a discount of ^ per 
cent., for good bank bills, which are more convenient for me 
to carry ; how much in bills do I receive ? Am. $5174. 



Profit and Loss. 

V 148. 1. Bought cloth at 40 cents a yard ; how must 
I sell it to gain 25 per cent. ? 

a«ettioBt.— T 147. What is brokerage f —abroker? How is 
'^'okerage calculated I 
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Solution. — Vi hen the price at which eoods aie bought is ghren 
to find the price for which they must be sold, in order to gain or lose a 
certain per cent., the calculation is by the general rule for percentage. 

Ans. $<50. 

Note. — The profit or loss must be added to or subtracted firom 
the price of purchase. 

BXAMPI.BS FOR PRACTICE. 

2. Bought a hogshead of molasses for $60 ; for hew much 
must I sell it to gain 20 per cent. ? * Ans, $72. 

3. Bought broadcloth at S2,50 per yard; but, it being 
damaged, 1 am willing to sell it so as to lose 12 -per cent. ; 
how much will it be per yard ? Ans, $2*20. 

4. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent. ? 10 per cent ? 16 per cent ? 

to lose 20 per cent ? 

Ans. to the last, 16 cents, per yard. 



Interest. 



V 149. Interest is an allowance made by a debtor to a 
creditor for the use of money. 

Fer annum signifies /or a year. 

The rate per cent, per annum is the number of dollars paid 
for the use of 100 dollars, or the number of cents for the use 
of 100 cents for 1 year. 

Note. — Percentage has hitherto been^mputed at a certain per 
cent., usually without regard to time; interest is computed at a certain 
per cent, for one year, and in the same proportion for a longer or 
shorter time. 

Principal is the money due, for which interest is paid, 
AmcfumJt is the sum of the principal and interest. 
Legal interest is the rate per cent established by law 
Usury is any rate per cent higher than the legal tote. 
The l^gol rate per cent, varies in different countries, ind 
in the difierent States. It is 

QaestioBS. — If 1 48. What do yon understand by profit ? — bj losh ? 
What are given, and what required, in this ^ ? How found ? 

^ 149. What is interest? How is it computed? Wbar does per 
annum signify ? — rate per cent, per annum ? What distinction do you 
make between percentage and interest ? What is the principal ? — the 
amount ? — legal interest ? — usury ? What is the legal rate per cent, 
in each of the states ? When no rate per cent, is mentioned, what rate 
per cent, is understood ? tfow is interest for one year comptited ?» for 
more than a year? 



Digitized by LjOOQIC 



i96 ' PERCENTAGE. H 160' 

6 ptr cent, in all the New England States, in Pennsylva- 
nia, Delaware, Maryland, Virginia, N. Carolina, Tennessee 
Kentucky, Ohio, Indiana, Illinois, Missouri, Arkansas, New 
Jersey, District of Columbia, and on debts or judgments in 
iavor of the U» States, 

7 per cent, in New York, S. Carolina, Michigan, Wiscon 
sin, and Iowa, 

8 per cent, in Georgia, Alabama, Florida, Texas, and Mis- 
sissippi, n 

6 per cent, in Louisiana. 

When no rate per cent, is named, the legal rate per cent, 
of the state where the businesses transacted, is always under- 
stood. 

At 6 per cent, a sum equal to yj^ of the principal lent or 
due is paid for the use of it one year ; at 7 per cent., a sum 
equal to j^ of it, and so of any other rate per cent. Hence, 

To find the interest of any sum for 1 year» is to take such 
a fractional part of the principal as is indicated by the rate 
per cent., as in percents^, and by the same rule ; that is, 
we multiply .the principal by the rate per cent. 

For more years than 1, multiply the interest for 1 year by 
the number of years. 

Interest is computed not only for one or more years, but in 
" the same proportion " for rrwiitks and days, 

IT 1«50. To find the interest on any sum for months mt 
any rate per cent. 

1. What is the interest of $216*80, at 7 per cent., for 1 

month ? for 2 months? 3 mo. ? 4 mo. ? 

5 mo.? 6 mo.? 7 mo.? 8 mo.? 9mo.« 

10 mo.? 11 mo.? 

First, find the interest for 1 year, and then for the months 
take fractional parts of the interest for 1 year. 

Note. — The pupil will readily perceive 

OPERATION. methods of simplifying and shortening the 

$216*80 Principal, operation, according to % 140. Thus, he 

'07 rate per ct. may take ^ of the interest for 1 year, that 

^_____ , is, the int. for 6 months, and ^ the int. for' 

$15' 1760 Int, 12 mo. ^ months, = the interest for 2 months, and 

add these together for the interest 8 months . 

Questions* — IT 150. How is mterest calculated for months? 
What part or parts do we take for the interest 3 months ? — 4 months ? 
— 5 mont^? — 6 months ? — 7 months 7^~ 8 months ? — 9 months f 
Arc. 
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$15*1760 ItU. 12 mo. 



For 1 iTKk^taice A of the int. for 12 mo i=t$lf*264+ Ara. 

" 2mov "4 " = 2' 529 4- " 

" 3mo.^ "J »« -_ 3.794 « 

" 4 mo. "I " = 5'0584. " 

" 5 mo, " iV " = 6*3234- ** 

'^ 6mo, " i " =. 7*588 ** 

" 7 mo* ** |4-T^ " = 8*852+ ** 

** 8mo. ** |--^ " ==10*117 4- " 

** 9 mo. ** |4-i " =11*382 *^ 

**10mo. *« ^4-|4-^i^« =12'646-{- " 

**llmo. ** i+i+i " =13'91l4- " 

BXAMPIiES POR PRACTICE. 

2. What is the interest of $450 for 9 months, at the rate 
in Louisiana ? What is the; amount I 

^7«. to the last, $466*87^. 

Note. — The amount, which k the sum due, » feimd by adding 
the principal and interest together. 

3i— What is the amount of $87*50 on interest 7 months, at 
the rate in Georgia ? Am. $91*583. 

4. What will be the interest of $163, for 4 months, at the 
rate in S. Carolina? Ans. $3*803. 

5. What will be the interest of $850, for 10 months, at the 
rate in Kentucky ? Am. $42*50. 

IF 151. Tojlndtheiitterest onany sumfor days. 

1. What is the interest of $216*80, at 7 per cent., for 1 

day ? for 2 days ? for 3 days, and so on, to 29 

days ? 

Note 1. -—In computing interest, 1 month is reckoned 30 days. 

First, find the interest for 1 year, tiien for 1 month, as in 
Ex. 1, last IT. These operations we need not repeat here, 
but take the interest as there found, $1*264 for 1 month, of 
which we may take parts, thus :• 

QaestioBS. — IT 151. How many days are called a month in com- 
puting interest ? How is the interest for days foand ? — for. 3 days ? — 
5<' 



f days? — 8 days? — 10 days? — 12 days? -^ 18 days? — 21 ( ^ 
— 25 days ? — 28 days ? Explain the principle of the direction how to 
take rAr of a number. What is &e amonnr and h^w found ? 
17* 
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" 5dayi " 

ii Q Ci u 

«( 10 " « 


i 
4 


« 15 « u 
ti 18 " " 


J 


« 20 " " 


2 



In/. 1 mo. 

" 1 <i^y. 

" 5 <2ayi. 

^ 6 

« 10 

" 15 



OPERATION. 

3 )$l-264 

For 1 day take A i>f In*- fo' 1 "ao. = $*042 - - 

- • « = «210.- 

= «252-- 

" == «421-- 

« = »632 

timc8 4,or4+T\r= *758 " 18 

times I = *842 " 20 

Note 3. — To get 7{\^ of a number, divide it by 3, setting the 
first figure of the quotient 1 place towards the right, as in the opera- 
tion. For 2 days, take 2 times the interest for 1 day. For 9 days, 

1 of int. for 30 days plus ^ of ^ of mt. for 30 days. For 11 days, 
4 plus 4- For 16 days, take 4 times the interest for 4 days, or j 
the int. for 1 month, -{- the int. for 1 day. For 20 days, we may take 

2 times the int. for | of 1 month. For 25 days, i| -^ i the int. for 1 
month, varying afler this manner as may suit our convenience. 

bxampl.es S'or practice. 

2. What is the interest of $400, at the rate in Alabama, for 
9 days ? Ans. $*80. 

3. What is the interest of $75, for 19 days, at the rate in 
Florida ? Ans. $S31|. 

4. What is the interest of $500, for 25 days, at the rate in 
Texas ? Ans. $2*777. 

V 1S3« When the time is expressed in more than wve dc' 
nomination^ €ls in days and months^ or yearc^ mjonths, and days. 

1. What is the interest of $32^25, for 1 year 7 months 
19 days, at 4J. per cent. ? 





OPERATION. 

$32^25 Principal. 
*045 rate per cent. 




16125 
12900 


i Irt. of 12 mo. 
4 " 6 " 
i " 30 da. 
J " 15 « 
* " 3 " 


$1*45125 
= *7256H 
==a209- 
= *0604-. 
= *0120- 
= «0040- 


Int. for 1 year. 

- " 6 months, 

- " 1 month. 

- " 15 days. 

- « 3 " 

- " 1 day. 



Ans. $2*3741 + hU.f&r 1 yr. 7 »w. 19 tta. 
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Hence, To find the hUerest mi any twn^ for any iiviCf at 
any rate per ccnt.y this 

I. For 1 year. Multiply the principal by the rate per cent., 
pointing off as in decimal fractions, and the product will be 
the interest for 1 year. 

II. For more years than 1, multiply the interest for 1 year 
by the number of years. 

III. For rrumths. First find the interest for 1 year, of 
which take such fractional part as is denoted by the given 
number of months. ^>r 

IV. For days. Take such part of the interest for 1 month 
as is denoted by the given number of days. 

y. For years, months and days, or for any two of these de* 
nominations of time. Find the interest of each separately, 
and add the results together. 

EXAMPIiBS FOR PRACTICE. 

1. Whttl is the interest of 884, for 1 year 9 months 20 
days, at the legal rate in Alabama? Ans. $12*133. 

2. What is the interest of $147, for 2 years 8 months 12 
days, at the rate in Michigan ? Ans. $27*783. 

3. What is the interest of $248, for 2 years 6 months 20 
days, at 9 per cent. ? Ans. $57*04. 

4.-^VTiat is the interest of $161*08, for 11 months 19 days, 
at the rate in N. Y. ? Ans. $10*931 +. 

5. What is the interest of $73*25, for 1 year 9 months 12 
days, at 8 per cent ? Ans, $10*45 -f- 

6. What is the interest of $910*50, for 3 years 9 months 
26 days, at 7 per cent. ? Ans. $243*609 -|-. 

7. What is the amount of $185*26, in 2 years 3 months 
11 days, at 7 J per cent. ? An^. $216*947 -|-. 

8. What is the interest of $656 from Jan. 9 to Oct. 9 fol- 
lowing, at J per cent. ? 

tt^atza T> - ' 7 Solution. — Remove 

mob rnnapal. the separatrix two places 

2)6»56 = /7if. 1 yr. at Ipercent. to the fe/7, and the sum 

' ^ ^ itselfwdl express the m- 

2)3*28= ** ** X ** terest for 1 year at 1 per 

c^.TZr: , ^ cent., 1 149, i of which 

2)1*64= *' 6 mo. " «• will be the interest for 1 

•82=: " 3 mo. •* " year at ^ per cent., of 

A ^c^ Ar* r ^ fx . . which take fractional 

Ans. $2*46 Int. 9 mo. at j per cent. parts for 9 months. 

QnestioBS. — % 153* Explain the operation, Ex. 1. What is the 
general nUef 
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9. What is the interest of $46<28, for 2 years 3 months 
23 days, at 6 per cent. ? Ans. $5*354+. 

10. What will be the amount of •175*25, in 5 years 8 
months and 21 days, at 6 per cent ? Ans, $235'4^ +. 

llr^hat Will be the amount of $96*60, for 1 year 11 
months ^ days, at 12J per cent ? Ans. $120*591 +. 

Note. — At 12i per oent, | of the piindpal will be the interest 
for 1 year. 

12. What is the interest of $64«&1, for 1 year and 6 
months, at the rate in Louisiana ? Ans. $4t^ll. 

13. What is- the interest of 9500, for 9 months 9 days, at 
the rate in Georgia ? Ajis. $31. . 

14. What 'is the hiterest of $62*12, for 1 month 20 days, 
at 4 per cent ? Ans. $*345. 

15. What is the interest of $85, for 10 months 15 days, at 
12J per cent. ? Ans. $9*296. 

16. What is the amount of $53, at 10 per <»ent., for 7 
months ? Ans. $56'091, 

17. What is the^ interest of $327*825, at the rate in Flor- 
ida, for 1 year ? Ans. «26'226. 

18. What is the interest of $325, for 3 years, at the rate 
in Pennsylvania ? Ans. $58'50. 

19. What is the interest of $187*25, for 1 year 4 months, 
at the rate in Delaware ? Ans. $14*98. 

20. What is the interest of $694*84, for 9 months, at 10 
per cent. ? Ans. $52*113. 

21. What is the interest of $32*15, for 1 year, at ^ per 
cent.? ilTW. $1*446+. 

22. What is the amount of $600, in 2 years, at the rate in 
New England ? ^ Am. $672. 

23. What is the interest of $57*78, for 1 year 4 months 17 
days, at 4 per cent. ? Ans. $3*19. 

24. What is the amount of $298*59, from May 19th, 1847, 
till Aug. 11th, 1848, at the rate in Texas ? (See IT 127.) 

25. What is the amount of $196, from June 14, 1847, till 
April 29, 1848, at 5| per cent ? Ans. $205*861 +. 

To compute interest for months and days, when the "ate ts 6 
per cent. 

I. Of One Dollae. 

IT 1«S3« A method brought out in the ** Scholar's Arith- 
metic," 1801, and revised m ** Adams* l^Iew Arithmetic,'' 
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1827, will be preferred by many to the foregoing, in those 
states where the legal rate is 6 per cent. 

Induction, The interest on $1 for 1 year, at 6 per cent 

being 

*06 cents, is 

»01 cent for 2 months, 

*005 mills (or i a cent) for 1 mortth of 30 days, and 

*001 mill for every 6 days ; 6 being contained 6 times in 30. 

Hence, it is very easy to find, by inspection^ the interest of 
1 dollar, at 6 per cent, for arty given time. 

The cents will be equal to halfihe greatest even number of 
months. 

The mills will be 5 for the odd month, if there be one, and 
1 for every time 6 is contained in the given number of days, 
with such 

Fart of 1 miUi as the days less than 6, are part of 6 days. 

1. What is the interest of $1, at 6 per cent., for 9 months 
18 days? 

Solution. — The greatest even number of months is 8, the interest 
for which will be $'04,; the mills, reckoning 51 for the odd month, and 3 
for the 18 (3 times 6 = 18) days, will be $*008, which, added to the 
cents, give 4 cents 8 mills for the interest of $1 for 9 months and 18 
'days. Ans. $*048. 

2. What will be the interest of $1 for 5 months 6 days ? 

6 months 12 days ? 7 months ? 8 months 24 

days? 9 months 12 days? 10 months ? 11 

months 6 days ? 12 months 18 days ? 15 months 6 

days ? 16 months ? 

3. What is the interest of $1 for 13 months 16 days ? 

Solution. — The cents will be 6, and the mills 5, for the odd 
month, and 2 for 2 times 6 = 12 days, and there is a remainder of 4 
• days, the interest for which will be such part of 1 mill as 4 days is 
part of 6 days, that is, | r= | of a mill. Ans. $*067|. 

4. What is the interest of $1 for 12 months 3 days ? 

Qoestions. — If 153. At 6 per cent., what is llie interest of $1 for 
1 year? — for 2 months? — for 1 month of 30 days? — for every 6 
days? How, then, may the interest of $1, at 6 per cent., for any »iven 
time, be found by inspection ? If there is no odd month, and the nuni* 
ber of days be less than 6, what is to be done / Why ? The interest on 
Si for a number of days less than 6, is what ? How do yoa find it writ 
t«a ir. the examines which hare been giveu 7 
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Note. — ff there is no odd month, and the number of days he less 
than 6, so that there are no mills, a cipher must be put in the place of 
Diills ; thus, for 12 months 3 days, the cents will be *06, the mills 0, 
the 3 days j^ a mill. Ans. $ '060i| 

5. What will be the interest of $1, for 2 months 1 8ay ? 

4 months 2 days ? 6 months 3 days ? 8 

months 4 days ? 10 months 6 days ? for 3 days ? 

for 1 day ? — for 2 days ? for 4 days ? for 

5 day&? Ans. to the last, $'000|. 

11. Of any Sum. 

IT IS4L. 1. What is the interest of $75, for 10 months 
12 days ?. 

FIRST OPERATION. 

$'052 M. on $1. 
75 



83^900 Int. of $75. 

SECOND OPERATION. 

$75 
*052 



Solution. — We find the interest of $1, 
by the last *![, which is $*052, and 75 times 
this sum, as in the first operation, will be 
the interest of $75 ; or, since either factor 
may be made the multiplicand, (1[ 21,) we 
multiply $75 by '052, thus taking 52 thou- 
sandths of the principal, for that is the part 
taken, when the interest of each dollar is 
$'052. 



$3*900 Int. of ^5. 
2. What is the interest of $56*13 for 8 months 5 days i 



Solution. — 
We find the 
interest of $1 
for the time to 
be$'040|^,and 
we multiply 
the principal 

by '040^. As 

^ 1 thousandth of 

$2'29197 Int. for Smo. 5 days. Ans. the multipli- 
cand is taken 
unit of the multiplier) for every 6 
take such fractionnl part of tho mul- 



OPERATION. 

3|2)$56a3 Principal. 
*040f 

224520 Int. for S 
J Tmdtip. = 2806 " 3 
I « =1871 " 2 



(I miL or thousandth being tlie 
oays, lor the days less than 6, wo 



days. 
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tiplicand as the odd day or days is of 6. Thus, for 3 days, we take 
i of the multiplicand, which will be the interest for that time in mills 
For 2 days, we take | of the multiplicand. Addluj^ together the in- 
terest for 8 months, 3 days, and 2 days, the sum wfll be the interest 
for 8 months and 5 days. 

Note 1. — As the interest of $1 for 6 days is 1 mill, that of $10 for 
the same time will be 10 mills = 1 cent. Hence, if the sum on 
which interest is to be cast be less than $10, the interest, for any num- 
ber of days less than 6, will be less than 1 cent ; consequently, in bust" 
ness transactions, if the sum be less than $10, such days need not be 
regarded. 

Hence, Tojind the interest of any given sum, in Federal 
Money, fir' any length of time, at 6 per cent,, 

RULE. 

I. Find the interest on $1 for the given time by inspec- 
tion. 

II. Multiply the principal by this sum, written as a deci- 
mal, and point off the result as in multiplication of decimals. 

EXAMPLES FOR PRACTICE. 

3. What is the interest of $194, for 4 months 12 days? 

Ans. $4*268. 

4. Interest of $263*48, for 2 mo. 21 days ? $3*556. 

5. Amount of $985, for 5 years 8 months ? $1319*90. 

6. Interest of $87*19, for 1 year 3 months ? $6*539. 

7. " of $116*08, for 11 mo. 19 days ? $6*751. 

8. . " of $200, for 8 mo. 4 days ? $8*133. 

9. ^ " of $0*85, for 19 mo. ? $*08. 

10. " of $8'50, for 1 year 9 mo. 12 days ? $*909. 

11. " of$675, fo*!; Imo. 21days? $5*737. 

12. « of$8673, forlOdays? $14*455. 

13. " of $0*73, for 10 mo. ? $*036. 

14. " of $126*46, for 9 mo.? $5'69 

15. ** of $318*, for 10 mo. 16 days ? $16*748 

16. " of $418*, for 1 year 7 mo. 17 days ? $40*894 

1 7. " of $268*44, for 3 yrs. 5 mo. 26 ds. ? $56* 193 

18. " of $658, from Jan. 9 to Oct. 9 fol- 

lowing? $29*6]. 

QnestioBS. — 1[ 154. After the interest of $1 is found, bow ie the 
interest of 375 found, by the first operation, Ex. 1 ? — by the second 
operation ? Why ? In what denomination is the |- of the multiplicand 
taken in Ex. 2, and why? What is said of the interest of $10 for less 
than 6 days, and why ? Give the rule. How may the interest of any 
sum be found for 6 days ? — for less than 6 days ? 
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19. Interest of $96, for 3 days ? 

Note 2. — The interest of $1 for 6 days being 1 mill, the dollars 
themselves express the interest in mills for six days, of which we may 
take parts. 

20. Interestof $73*50, for 2 days? 

21. " of $180'75, for 5 days ? 

22. " of$15000, fori day? 

IT tSSm When 6 per cent, interest is required for a large 
number of years, it will be more convenient to find the inter- 
est for one year, and multiply it by the number of years ; after 
which, find the interest for the months and days, if any, as 
usual. 

1. What is the interest of $520*04, for 30 years and 6 
months ? 

OPERATION. 

$520*04 Principal. 
*06 



2) $31*2024 Int. 1 year. 
30 



$936*0720 « 30 years. 
$ 15*6012 " 6 mo. 



$951*6732 « 30 years. 6 mo. 

Ans. $951*673. 

2. What is the interest of $1000, for 120 years ? 

Ans. $7200. 

3. What is the interest on $400 for 10 years 3 months and 
6 days? ^tw. $246*40. 

4. What is the interest of $220, for 5 years ? for 12 

years ? 50 years ? Ans. to the last, $660. 

5. What is the amount of $86, at interest 7 years ? 

Ans. $122*12. 

6. What is the amount of $750, on interest 9 years 4 mo. 
} 4 days? ^tw. $1171*75. 

Qnestions. — ^ 155, How do we get 6 per cent, interest for a 
large namber of years ? Hew, when there are also months and days ? 
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To find the interest on pounds , shillings^ and pence. 

IT 1 5W 1. WTiat^is the interest of £36 ^. 6Jd., for 1 
year, at 6 per cent. ? 

Reduce the shillifigs, pence, &c., to the decimal of a pound, hy in- 
spection, (If 141,) then proceed in all respects as in federal money. 
Havinfi^ found the interest, reverse the operation, and reduce the finst 
three decimals to shillings, &c., by inspection, (^ 142.) 

Ans, £2 3s. 9d. 

2. Interest of £36 10s., for 18 mo. 20 days, at 6 per cent. ? 

Am. £3 8s. l^d. 

3. Interest of £95, for 9 mo. ? Ans. £4 5s. 6d. 

4. What is the amount of £18 12s., at 6 per cent, interest, 
for 10 months 3 days ? Ans. £19 10s. d^d. 

5. What is the amoixnt of £100, for 8 years, at 6 per cent. ? 

Ans. £148. 

6. Whttt is the amount of £400 10s., for 18 months, at 6 
per cent. ? Ans. £436 10s. lOd. 3qr. 

7. What is the amount of £640 8s., at interest for 1 year, 

at 6 per cent. ? for 2 years 6 months ? for 10 

years ? Ans. to the last, £1024 12s. OJd. 

8. What is the amount of £391 17s., for 3 years 3 mo., at 
4^ per cent. ? 

9. What is the amount of £235 3s. 9d., from March 5, 
1846, till Nov. 23, 1846, at 5^ per cent. ? Ans. £244 8|d. 

To calculate interest on notes y 4^., when partial payments 
have been made: 

T 1S7* Payment of part of a note or other obligation, is 
called a partial payment. 

It has been settled in the Supreme Court of the XJ. States, 
and their practice adopted by nearly all the states in the 
UnicJh, that payments shall be applied to keep down the in- 
terest, and that neither interest nor payment shall ever draw 
interest. Hence, if the payment at any time exceed the inter- 
est computed to the same time, that excess is taken from the 
principal ; but if the payment be less than the interest, the 
principal remains unaltered. Hence, the 

Qncstions. — IT 150* How do we proceed, when the principal is 
pounds, shillings, and pence ? 
18 
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RUUBU 

Compute the interest on the principal to the time when the 
payment, or ]yyments, (if the first be less than the interest,) 
shall eqi.a] or exceed the interest due ; subtract the interest 
from the payment, or sum of the payments, made within the 
time for which interest was computed, and deduct the exces^ 
from the principal. 

The remainder will form a new principalj with which pro- 
ceed as with the first. 

1. $116*666. 

Boston, May 1st, 1842. 

For value received, I promise to pay James Conant, or 
order, one hundred and sixteen dollars sixty-six cents and six 
mills, on demand, with interest. Samuel Rood. 

On this note were the following endorsements : 

Dee. 25, 1842, received $ 16<666' 
July 10, 1843, « $ 1^666 
Sept. 1, 1844, << $ 5'000 
June 14, 1845, << $33*333 
April 15, 1846^ " $62*000 

What was due August 3, 1847 ? Am. $23*775. 

Note 1. — The transaction being in Massachusetts, the rate of in- 
terest will be 6 per cent. 

The first principal on interest, from May 1, 1842, $116*666 
Payment, Dec. 25, 1842, (exceeding in- 
terest due,) $16*666 

Interest to time of 1st payment, . « 4*549 

12*117 



Note. — In finding the times 
> for computing the interest, con- 
sult If 127. 



Remainder for a new principal, . . . $104*549 

Payment, July 10, 1843, less than inter- 
est then due, $1*666 

Payment, Sept. 1, 1844, less than inter- 
est then due, $5*000 



Amount carried forward, $6*666 



Qaestions, — % 157* What is a partial pajrment of a note or obli- 
gation ? What coun has estallcshed a rule for computing interest on 
notes, dec., on which partial payments have been made ? How exten- 
sively is this rule adopted ? Repeat the rule. What is thh great funda- 
mental principle on which this rule is based? What is customary when 
notes with endorsements are paid within one year of the time tney are 
^vcn ? 
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Amount brought forward, f 6*666 

Payment, June 14, 1845, . . . $33^333 

Amount, (exceeding interest due,) $39'999 
Interest from Dec. 25, 1842, to June 14, 

1845, (29 mo. IS days,) . . . 15*490 



Payment, April 15, 1846, (exceeding in- 
terest due,) $62*000 

Interest from June 14, 1845, to April 15,» 

1846, (10 mo. 1 day,) . . . 4*015 



24*509 
S80*040 



57*985 



Remainder for a new principal, • . . $22*055 

Interest due August 3, 1847, from April 15, 1846, 

(15 months 18 days,) .... 1*720 

Balance due Aug. 3, 1847. . . Am. $23*775 

2. $867*33. 



Buffalo, Dec. 8th, 1842. 



On demand, for value received, I promise to pay James 
Hadley, or bearer, eight hundred and sixty-seven dollars and 
thirty-three cents, with interest after three months. 

Wm. R. Dodge. 

On this note were the following endorsements, viz. : 
A pril 16, 1843, received $ 136*44. 
April 16, 1845, received $319*. 
Jan. 1, 1846, received $518*68. 

What remained due July 11, 1847? Ans. $31*765 -f-. 

3. $1000. 

Boston, Jan. 1, 1840. 

For value received, I promise to pay George A. Curtis, or 
order, on demand, one thousand dollars, with interest. 

Caleb Nelson. 

On this note were the followinff endorsements: — April 1» 1840, 
$24 ; Aug. 1, 1840, $4 ; Dec. 1, 1840, $6 ; Feb. 1, 1841, $fiO ; July 
1, 1841, $40; June 1, 1844, $300; Sept 1, 1844, $12, Jan. I, 
1845, $15; and Oct. 1, 1845, $50. 

What remained due, June 1, 1846 ? Ans. $843083. 

Note. 3 — ^When notes are paid within one year from the time they 
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were given, and have endorsements, it is common to subtract firom tho 
amount of the principal for the whole time the amount of each ea- 
dorsement from its date till the day of settlement. 

4. $300. 

Mobile, (Alabama,) June 10, 1846, 

For value received, we jointly and severally promise to 
Reuben Washburn to pay him, or order, on demand, three 
hundred dollars, with interest. Louis P. Legg. 

Sanford Comstock. 

On this note were endorsements: Jan. 20, 1847, $116'; March S, 
1847, $49*60 ; April 26, 1847, $85. 

What remained due June 2, 1847 ? 

Note. — The rate in Alabama is 8 per cent. Ans. ^67*894 -(-. 

Connecticut Method. 

IT 158. The Supreme Court of Connecticut have estab- 
lished a method somewhat different from the U. S. Court rule, 
which may be practised by those belonging to the state. The 
substance of the method is presented in the following 

RULE. 

I. Payments a year, or more than a year after the date of 
the note, or from each other, and those less than the interest 
due, are treated according to the U. S. Court rule. 

II. Find the amount of any other payment from date till 
one year from the time the note was given, or of a former 
cast, and subtract it from the amount of the principal for one 
year. The remainder is a new principal. 

Note. — If the note be settled in less than a year from the time of 
a cast, find the amount of each subsequent payment that has been 
made till the time of settlement, and subtract it from the amount of 
the pnncipai found till the same time. 

$1100. 

Woodstock, Ct., Jan. 1, 1841. 

For value received, I promise to pay Henry Bowen, or 
order, eleven hundred dollars, on demand, with interest. 

James Marshall. 

On this note are the following endorsements: — Sept. 1, 1841, 
$30 ; AprU 1, 1842, $200 ; Dec. 1, 1842, $ 180 ;. March 1, 1844, 
$ 195 ; Sept. 16, 1844, $250 ; May 16, 1846, $ 100 ; July 16, 1846 
$ 170. 

What remains due Jaifc 16, 1847 ? A^is. $234*134+. 
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TKRMONT COURT RULK. 

Begvlating the Tnode of casting, and the aUawance of interest 
in certain cases, 

IT ItHJ. 1. When the contract is for a sum with interest, 
payments made before the debt falls due are to be applied 
exclusively to the principal ; payments made after the debt 
falls due are to be applied to the interest till the same is 
extinguished. 

II. Interest accruing after the debt falls due is to be extin- 
guished annually, if the payments are sufficient for that, pur- 
pose. But interest upon interest is not allowable. 

III. Interest, upon a contract for the payment of interest 
anrmdUyy is to be cast upon that interest after the same falls 
due, up to the time of payment. 

Note. — See IT 162, Note 2, and Example ; ttlso Note 8, and Example. 
CoMPOtTND InTEEEST. 

IT 160* A promises to pay B $256 in 3 years, with m- 
terest annually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on the 
interest from that time, the same as on the principal. 

Simple interest is that which is allowed for the principal 
only. 

Compound interest is that which is aUowed for both prin- 
cipal and interest, when the latter is not paid at the time it 
becomes due. 

To calculate Compound Interestt^ 

'BXTLEU 

Add together the interest and principal at the end of each 
year, and make the amount the principal for the next suc- 
ceeding year. From the last amount snbtratt the principal. 

1. What is the compound interest of $256» for 3 years, at 
6 per cent. ? 

Questions. — • f 160. What is simple interest ? — • compound inter- 
est ? What is the method jf computing compound interest » 
18* 
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9266 given sum, or first principaL 
*06 



2^ Sd^Jto'-'^^ded together. 

271 '36 amount, or principal for 2d year. 
«06 



16*2816 compound interest, 2d year, ) added to- 
271*36 principal, do. > gether. 

287*6416 amount, or principal for 3d year. 
'06 



17*25846 compound interest, 3d year, ) added to« 
287*641 principal, do. ) gether. 

304*899 amount. 

256 first principal subtracted. 

Ans. $48*899, compound interest fof 3 years. 

2*. At 6 per cent., what will be the compound interest, and 

what the amount, of $1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 5 years ? for 

6 years ? for 7 years ? for 8 years ? 

A7u.to the last, $1*593 -f. 

V 161 • It is plain that the amount of $2, for any given 
time, will be 2 times as much as the amount of $1 ; the 
amount of $3 will be 3 times as much, &c. 

Hence, we may form the amounts of SI, for several years, 
into a table of multiplicands for finding the amount of ttny 
sum for the same time. 

Questions* — If 161 • How do we compute by tbe table ? When 
there are months and days, how do yea proceed ? In what time will 
any sum, at 6 pur cent., double itself? 
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TABLE, 



Showing the amount of $1, or £1, for any number of years 
from 1 to 40, at 5 and 6 per cent., and from 1 to 20 at 7 
and 8 per cent. 



Yawn. 

1 

2 
3 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



6 per cent. 

r05 

M025 

ri5762-- 

r2J550 — 

1*27628-- 

1*34009 

1*40710 

1*47745-- 

1*55132 

1*62889-- 

1*71033-- 

1*79585 

1*88564-- 

1*97993-- 

2*07892 

2*18287 

2*29201 

2*40661-1- 

2*52695 

2*65329 + 



6 per cent. 

1*06 

1*1236 

1*19101-- 

1*26247-- 

1*33822-- 

1*41851-- 

1*50363-- 

1*59^84-- 

1*68947-- 

1*79084-- 

1*89829 -f 

2*01219-- 

2*132&2-- 

2*26090 — 

2*39655 — 

2*54035 — 

2*69277-- 

2*85433-- 

3*02559-- 

3*20713-- 



Yeari. 
21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 



6 per cent. 

2*785963 
2*925261 
3*071594 
3*225100 
3*386355 
3*555673 
3*733456 
3*920129 
4*116136 
4*321942 
4*538039 
4*764941 
5*003189 
5*253348 
5*516015 
5*791810 
6*081407 
6*385477 
6*704751 
7*039989 



6 per 2ent. 

3*399564 
3*603537 
3*819750 
4*048935 
4*291871 
4*549383 
4*822346 
5*111687 
5*418388 
5*743491 
6*088101 
6*453387 
6*840590 
7*251025 
7*686087 
8*147252 
8*636087 
9*154252 
9*703507 
10*285718 



Vears. 


7 per cent 




1 


1*07 


2 


1*1449 


3 


1*225043 


4 


1*310796-- 
1*402551 — 


6 


6 


1*50073 H 


- 


7 


1*60578- 


- 


8 


1*71818- 


- 


9 


1*83845- 


- 


10 


1*96715- 


- 



8 per cent. 

1*08 

1*1664 

1*259712 

1*360488- 

1*469328- 

1*586874 

1*713824- 

1*850930- 

1*999004- 

2*158924- 



Tears. 


7 per cent. 




11 


2*10485- 


- 


12 


2*25219- 


- 


13 


2*40984- 


_ 


1- 14 


2*57853- 


- 


- 15 


2*75903- 


- 


- 16 


2*95216- 


- 


- 17 


3*15881- 


- 


- 18 


3*37993- 


_ 


- 19 


3*61652- 


_ 


- 20 


3*86968- 


- 



8 per cent. 

2*331638- 
2*518170- 
2*719623- 
2*917193- 
3*150569- 
3*402614- 
3*674823- 
3*968809- 
4*286314- 
4*629219- 



NoiB 1. — When there are months and days, 6rst find the amount 
for the years, and on that amount cast the interest for the months and 
dajTs ; this, added to the amount, %srill give the answer. 

1. What is the amount of $600*50, for 20 years, at 5 per 
pent compoond interest ? at 6 per cent. ? 
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Solution. — $ 1 at 5 per cent., by the table, is $2<65329 ; there- 
fore, 2*maQ9 X 600'50 n $ 1593'30 + Ans. at 6 per cent. ; and 
3^20713 X GOO'SO » $ 1925<881 + Ans. at 6 per cent. 

2. What is the amount of $40*20, at 6 per cent, compound 

interest, for 4 years ? for 10 years ? for 18 years ? 

for 12 years ? for 3 years and 4 months ? for 

20 years 6 months and 18 dajrs ? 

Am. to the last, $133*181 +. 

NoTB 2. — Any som at 6 per cent, oomponnd interest, will double 
itself in 11 years 10 months and 22 days. 

3. What is the amount of $750, at 7 per cent., compound 
interest, for 16 years? Ans. $2214*12. 

4. What is the amount of $150, at 8 per cent., compound 
interest, for 20 years ? 

T lfl9« AimujLL Intsrest. 

1. $500*00. 

Keenc, N- H., Feb. 2d, 1843. 

For value received, I promise to pay George Hooper, or 
order, five hundred dollars, with interest annually till paid. 

Henry Truman. 
What was due Aug. 2, 1847, no payment having been 
made ? 

Solution. — A note like the above, with the promise to pay inter- 
est annually, is not considered, in courts of law, a contract for any- 
thing more than simple interest on the principal. Interest does not 
become principal by operation of law. If the annual interest be not 
paid, the creditor can bring his eiction for it at the end of each year. 
If he neglects to do this in Massachusetts, and in some other states, 
he is considered as waiving his daim, and must be contented to re- 
ceive simple interest. 

In New Hampshire, interest is allowed on the annual interest, in 
the nature of dcmnages for its detention and use, from the time it be- 
comes payable till paid. Hence, when a note is written ** with inter- 
est annually," the following is the N. H. 

COURT RVUBU 

Compute separately the interest on the principal, from the 
time the note is given till the time of payment, and the inter- 
est on each year's interest from the time it should be paid, till 
the time of payment. The sum of the interests thus obtained 



Digitized by VjOOQIC 



T 162. P£RC£JNTAGE. 213 

will be the interest sought, to which add the principal for the 
amount due. 

Applying this rule to a cast on the above note, the first 
year's interest of $30, is on interest 3 years and 6 months ; 
the 2d year's interest is on interest 2 years and 6 month 3, 
&c. 

The operation may be written down as follows : 

Interest on the principal, $500K)0, 4 years 6 months, $135*00 

" 1st year's int. ($30) 3 years 6 months, 6'30 

" ' 2d " " 2 years 6 months, 4'50 

" 3d " " 1 year 6 months, 2*70 

4th " " 6 months, *90 



Amount of interest, $149'40 
. Then $500 + $149*40 = ^7W. $649*40, amount due. 

Note 1. — Among business men the mutual understanding and 
practice, oftentimes, is compound interest, when the note is written 
with interest annually ; but compound interest cannot be legally en- 
forced, unless it be so expressed in the note. The interest, by the 
method presented in the rule, is due at the end of each year, but as it 
is not paid then, it is on simple interest, just as any other debt would 
be, if not paid when due. 

Note 2. — The same method is practised in Vermont when no pay- 
ments have been made, and there is no time specified when the note 
IS due. (See If 159.) 

2. $1000*00. 

Brattleboro', Vt., June 10, 1842. 

For value received, we, jointly and severally, promise to 
pay Joseph Steen, or order, one thousand dollars, on demand 
with interest annually. Samue' W. Ford, 

Stephen Wise. 
What was due Sept. 10, 1847 ? Ans, $1355*50. 

Note 3. — But when payments have been made, we find tlie 
amount of the principal for one year, and having found the amount of 

Questions. — Tf 162* When a note Is written with the promise to 
pay interest annually, how is it considered in courts of law? If the 
annual interest be not paid, what may the creditor do ? If he neglects 
to do this, how is it considered by the courts in Massachusetts, and in 
some other states? What is the New Hampshire court practice? On 
what principle is simple interest allowed or. the annual interest ? Re- 
paat the court rule. What mutual understanding among business men? 
tLow can the interest on interest be regarded as interest on any debt? 
What other state practises the same method ? When payments have 
been made, what is done ? 
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each payment made daring that year from its date till the end of the 
same year, we subtract it from that amount, and the remainder will 
be a new principal, with which we proceed asiiefore. 

3. $400. 

Windsor, Aug. 2, 1844 

For value received, I promise to Bishop and Tracy, to pay 
to them, or order, four hundred dollars, on demand, with an- 
nual interest. Asa H. Truman. 

On this note are endorsements as follows : April 2,. 1845, $ 50 ; 
June 2, 1845, $30; Jan. 2, 1846, $ 100 ; May P, 1847, $80. 

What remained due Aug. 2, 1847 ? 

OPERATION. 

Principal, $400*00 

Interest 1 year, 24*00 

1st payment, $504- int. 4 mo. $1 = $51*00, 

2d " $304- int. 2 mo. $'30 =30*30. Am't, 424*00 

81*30 



Newprin. 342*70 &c. 
Am. $194*34. 

The time, rate per cent,, and amou7it being giveji, to find the 
principal, 

It 163* 1. What sum of money, put at interest 1 year 
and 4 months, at 6 per cent., will amount to $61*02 ? 

Solution. — $1*08 is the amount of $ 1 for 1 year and 4 months, 
and $61*02 b the amount of as many dollars as the number Qf 
times $1*08 is contained in $61*02. $ 61*02 -^$ 1*08 »$ 56*50, 
tlie principal required Hence, 

RUL.E. , 

Divide the given amount by the amount of 1 dollar, at the 
given rate and time. *• 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $85*12 ? Am. $76. 

3. What principal, at 6 per cent, in 11 months 9 days, 
will amount to $99*311 ? 

Qoestions.— ^ 103. What is the subject of this paragraph? 
Repeat the first example. Why do you divide $61HM> by $1*08 ? What 
IS the rule for finding the principal, when the time rate per cent., and 
amoiiht are given ? ^ 
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Note. — The interest of $ 1, for the given time, is *056J ; but, 
when there are odd days, instead of writing the parts of a mill as & 
common fraction, it will be more convenient to write them as a dea' 
malf thus, ^0565 ; that is, extend the decimal to four places. 

Ans, $94. 

4. A produce buye» purchased 1000 bushels of wheat, on 
credit, and agreed to pay 15 per cent, on the purchase money; 
at the expiration of 4 months he paid the debt and interest^ 
which together amounted to $1500 ; what was the value of 
the wheat ? Ans. $1428^57 1 +. 



) Discount. 

IT 164* 1. I purchase a horse, agreeing to pay for him 
S106, one year from the time he comes into my possession, 
without interest. When I take the horse, I propose to pay 
down, for a just allowance ; what must I pay, money being . 
worth 6 per cent. ? 

Solution. — I should not pay the whole sum, $106 ; for the one who . 
received it might loan it to a third person, and receive $112<36 for it at 
the end of the year, when he should receive only $106. Consequently, 
I must pay a sum, which, if loaned, will amount to $106 in a year, 
which is $100, Ans. 

^ An allowance made by a creditor to a debtor, for paying 
money due at some future time without interest, before the 
time agreed on for payment, is called Discount^ and the sum 
paid is called the PreserU Worth, 

2. I sell a piece of wild land in Wisconsin, for $868, to be 
paid in 4 years, without interest, since the purchaser is to re- 
ceive no profit from his purchase.^ Wishing ready money, I 
transfer tne-debt to a third person for a sum, which, put at 6 
per cent, interest, for the time, would amount to $868; what 
do I receive for my debt ? 

SoLunox Since $1 in 4 years will amount to $1'24, for every tim« 

$1<24 can be subtracted from, or is contained in, $868, 1 shall leccive 
$1. $868-f.$l<24»$700, Ans. 

The rule is evidently the same as in the last paragraph. 

QvettioBS. — IT 164. What b the subject of this paragraph? Repeat 
the first example. Solve it. What is diBcofmt —present worth 1 Howie 
It found 7 Proof 7 How is discount found 7 
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Peoof.— Find the amount of the result at the given rate and time i 
this amount will be equal to the given sum. 

3r*How much ready money must be paid for a note of $ 18, due 15 
months hence, discounting at the rate of 6 per cent. ? 

Ans, $16*744+. 

4. What is the present worth of $56*20, payable in 1 year 8 

months, discounting at 6 per cent. 1 ^ 4^ per cent, t at 5 

per cent. 1 at 7 per cent, t at 7^ per cent. ? at 9 per 

cent. ? Ans, to the last, $48*869. 

5. What is the present worth of $ 834, payable in 1 year 7 months 
and 6 days, discounting at the rate of 7 per cent. 1 Ans, $ 750-[-. 

6. What is the discount on $ 321*63, due 4 years hence, discount- 
ing at the rate of 6 per cent. ? 

Note. — If the present worth be subtracted firom the ^ven amount, the re- 
mainder will be the discount. 

Ans, $62*25+. 

7r* Sold goods for $ 650, payable one half in 4 months, and the 
other half in 8 months ; what must be discounted for present pay- 
ment, at 6 per cent. !' Ans, $ 18*872+. 

8:— A merchant purchases in New York city, goods to the amount 
of $ 5378; on 6 months credit, paying 6 per cent. more~than if he had 
paid down. What would he have saved if he had borrowed money 
at 7 per cent, per. annum, with which to make his purchase I What 
would he save in 20 years, averaging 2i such purcnases each year 1 

Ans, to the last, $ 6342. 



Commission. ^ 

IT 165. 1. A merchant in Utica receives $988 from a 
house in New York, with which to purchase butter, after de- 
ducting for his services 4 per cent on what money he shall 
lay out ; how much will he pay for butter ? 

Solution. — Of every $1*04 which he receives he must lay out 1 dol- 
ar, and retain 4 cents, thus having 4 cents for each dollar which he 
pays for butter. Then, as many times as $1*04 is contained in $988, so 
many dollars he must pay out. $988 -i- $1*04 » $950, Ans. $950. 

Note. — Had we multiplied 9988 by; '04 to ascertain how much he received 
for his services, it would nave given him 4 cents on each dollar which he re- 
ceived. This would have given hhn 4 cents iat laying out 96 cents, instead 
of 100 cents, as required by the question. 

Questions. — IT 165. What is the first example ? Give the solution. 
Show the error, if performed as supposed in the note. What is commission 7 
What are persons, who buy and sell goods for others, called 7 When they 
receive money to disburse, now is their commission estimated 7 When the 
value of the goods bought or sold is knpwn, how is the oomirission esU* 
nuited7 
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The per cent, or amount a. owed to persons for their ser 
vices in assisting merchants and others in purchasinjg; and 
selling goods, and for transacting other husiness, is called 
CovimissioTZ. 

Persons who buy and sell goods for others, are called 
Agents, Commission Merchants, Correspq^idenis, and Factors, 

When agents, &c., receive money to disburse, their com- 
mission is estimated in the same manner as discount, by 
the Tule If 163. 

2. Received $2475, with which to puTchase wool, after deduct- 
ing my commission of 5 per cent. ; how many dollars will I pay oat? 
What will be the amount of my commission ? 

Ans, to the last, $ 117*857. 
S.^ent my agent $ 4820, with which to purchase wheat, after 
deducting his commission of 7^ per cent. ; how much money will tie 
expend, and what will be the amount of his commission? 

Ans, He will expend $ 4483*72 +. 

Note. — When the value of the goods bought or sold is known, the com- 
mission is estimated upon that value, in the same manner as percentage. 
(IT 143.) 

4. A comiAsion merchant sold goods to the amount of $ 1422, at 
5 per cent, commission ; how much did he receive for his services? 

Ans. $7M0. 

5. My correspondent sends me word that he has purchased goods 
to the value of $ 1286, on my account ; what will i)e his commission, 
at 2i| ner cent. ? Ans, $ 32* 15. 

6. What must I allow my correspondent for selling goods to the 
amount of $ 2317*46, at a commission of 34 per cent. ? 

Ans, $75*317. 

7. A tax on a certain town is $ 1627*18, on which the collector is 
to receive 2j| per cent, for collecting ; what will he receive for col- 
lecting the whole tax? Ans. $40*679. 

The time, rate per cent,, and interest being given, to find 
the principal. 

IT 166. 1. WHiat sum of money, put at interest 16 
months, will gain $10*50, at 6 per cent. ? 

SoLTTTioN. — $1 in 16 months, at 6 per cent., will gain $*08^ and 
since $<08 is the interest of $1 at the given rate and time, $10*50 is the 
interest of as many doUars as the number of times $<08 is contained ia 
\can be subtracted from) $10*50. $10*50 -i- $*08 » $131*25, the prin- 
ripal required. 

Hence, the 

RUUS. 

Find the interest of SI, at the given rate mnd fknet bf 
19 
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which. diTidc the given interest; the quotient will be the prin- 
cipal required. 

EXAMPIiES FOR PRACTICED. 

2. A man paid $4^52 interest, at the rate of 6 per cent., at the 
en^ of 1 year 4 months : what was the principal ? Arts, $ 56*50. 

3. A man received ; for interest on a certain note, at the end of 1 
year, $ 20 ; what was the principal, allowing the rate to have been 6 
percent.? Ans. $333'333^ 

4. A man leases a farm for $ 562, which sum is 10 per cent, of 
the ralue of the farm ; how much is the farm worth ? 

The principal, interest , and time being given, to find t le 
rate per cent. 

f 167. 1. If I pay $3*78 interest, for the use of $36 for 

1 year and 6 months, what is that per cent. ? 

Solution. — The interest of S36, at 1 per cent., for 1 year and 6 
months, is $*54, and consequently $3'78 is as many per cent, as thf! 
times $<54 is contained in $3*78. $3*78 -$- *54 s= 7 per cent. 

Uence, tlie 

RUIiE. * 

Find the interest on the given sum, at 1 per cent, for the 
given time, hy which divide the given interest; the quotient 
will be the rate at which interest is paid. 

EXAMPIiES FOR PRACTICE. 

2. If I pay $2*34 for the use of $468, 1 month, what is the rate 
per cent. ? Ans. 6 per cent.' 

3. At $ 46<80 for the use of $ 520, 2 years, what is that per cent. ! 

Ans, 4i per cent. 

4. A stockholder, who owned 10 shares, of $ 100 each, of the 
Tonawanda Railroad company stock, received a dividend of $ 50 every 
6 months ; what per cent, was that on the money invested ? 

Ans. 10 per cent. 

5. A widow lady, whose expenses are $ 324 a year, has $ 5400 
in money ; at what rate per cent, must she loan it, that the interest 
may pay her expenses? 

The principal, rate per cent., and interest being given, to 
find the time, 

IT 168* 1. The interest on a note of $36, at 7 per cent, 
was $3*78; what was the time ? 

Questions. — IT 100. IVhen the time, rate per cent., and interest ar« 
g^ven, how may the principal be found 7 Explain the principles of the role. 

IT 167. When the principal, interest, and time are given, now do you find 
the rate per cent. 7 Explain the principlet of the rule. 
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SoLvnoK — The interest of ,$35, 1 yev, at 7 per cent., is $2*52 
Since S2-52 will pay for the use of $36 1 year, S3'78 will pay for the use 
of it as many years as the times S2<52 is contained in $3^8.^ $3<784- 
2^52 sssV5 years, as 1 year 6 months, the time required. 

Hence, the 

Find the interest for 1 year on the principal given, at the 
given rate, by which divide the given interest ; the quotient 
will be the time required, in years and decimal parts of a 
year. 

EXAMPLES FOR PRACTICl^ 

2. If $ 31<71 interest be paid on a note of $ 226*50, what was the 
time, the rate being 6 per cent. ? 

Ans. 2*33^ » 2 years 4 months. 

3. On a note of $600, paid , interest $20, at 8 per cent.; what 
was the time ? 

Ans. *416+yr. = 5 mo.,nearly. It would be exactly 5 but for 
the fraction lost. 

4. The interest on a note of $ 217*25, at 4 per cent., was $28*242 ; 
what was the time? Ans, 3 years 3 months. 

Note. — When the rale is 6 per cent., we may divide the interest by i the 
principal, and the quotient, removing the separatrix two places to tKe left, 
will be the answer requirecf, in months and decimals of a month. % 158. 

The percentage of any number of doUars being given, U 
find the rate. 

V 169* 1* A merchant purchases a piece of broadcle^h 
for $60 ; what will be the per cent, of gain, if he sells it for 
$67*20? 

$67*20 
60*00 

. SoLTTTioN. — Subtracting the price which he gave 

60* ) 7*20 ( *12 ^"^^ ^^^ P*^^ ^'^^ which he sehs the cloth, we have 
60 $7<20, the gain on $60, of which we must take 

^ for the gain on $1. AVe get 12 cents as the gain 
on $1, or 100 cents. Hence the gain is 12 hundredths 
of the sum paid, or, Ans, 12 per cent. 



120 



120 Hence, the 

C 

RUIJS. 

Divide the percentage of the number of dollars by the fium- 

QnestioBS.— f^ 168* When the prfaicipaL rate per cent., and inteiett 
are givoi, how do yoo fin i the time? Ezplain the principles or the rale. 
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bcr of dollars on which it has acenied ; the quotient, which is 
the percentage of $1, or 100 cents, will express the rate per 
cent. 

EXAlvrPLES FOR PRACTICK. 

2. A merchant purchases goods to the amount of $ 550 ; what pei 
cent, profit must he make to gain $ 66 ? Ans. 12 per cent. 

3. What per cent, profit must he make on the same purchase, 

to gain $38*50? to gain $24*75? to gain $2'75? 

^715. to the last, '005, or ^ per cent. 
4.^-Bought a hogshead of rum, containing 114 gallons, at 96 cents 
per gallon, and sold it again at $ r0032 per gallon ; what was the 
whole gain, and what was the gain per cent. ? 

A g S $4*924, the whole gam. 
^ ' ( 4i, gain per cent. 
5.'^ought 30 hogsheads of molasses, for $ 600 ; paid m duties 
$20*66; for freight, $40*78; for porterage, $6*05, and for insur- 
ance, $ 30*84 ; if I seH them at $ 26 per hogshead, how much shall 
I gain per cent. ? Ans. 11*695 -|- per cent. 

6. A spendthrift, who received an inheritance of $3000, spent 
$ 960 the first week in gambling ; what per cent, of his money is 
gone ? ' Ans. 32 per cent. 

7. A farmer paid $ 2*50 for insuring buildings worth $ 1000 ; 
what was the rate per cent. ? Ans, 4 per cent. 

8. A commission merchant receives $37*50 for selling goods to 
the amount of $ 1250 ; what was the rate per cent. ? 

Ans, 3 per cent. 

9. A broker receives $270 for selling $ 18000 worth of stocks; 
what b the per cent, for brokerage ? Ans, U por cent. 



Bankruptcy. 

V 170. An individual who fails in business sometimes 
makes an assignment of his property, which is divided among 
his creditors according to their respective debts. 

In making calculations in bankruptcy, we find what can be 
poid on each dollar owed, and multiply this by the number of 
dollars which each man claims, to find his share. 

EXAMPLES FOR PRACTICE. 

1. An extensive banking house in New York fails for $800,000 , 
the property of the house is found to be $ 300,000 ; what is paid on 
a dollar? Ans. $*37i, or 37^ per cent. 

S.'-^ow much will a man receive on the above, whose dues are 
$16500? Ait5. $6187'50. 

Qveitiout. — IT 1«9, H«f«r U fix. I cxiihdned 7 Bok. 
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Sr^ merchant fails in business, owing to A, $ 250 ; to B, $ 320 ; 
toC $500; to D, $180; to E, $700; to F, $390; to G, $65*50; 
to I , $ 1300 ; to I, $2200 ; to J, $850 ; his property is foumi to 
be $ 1G53 ; how much does each receive! 



General Average. 

IT 171. When a ship is'^in distress, the expense incurred, 
or the damage suffered by the ship, or any part of the cargo, 
is averaged upon the value of the ship ; upon the cargo, esti- 
mated at what the goods will bring at the destined port ; and 
upon the freight, deducting one third, on account of the sea- 
men's wages. 

To estimate general average, we find the proportion of the 
loss on each dollar, and then the loss on the number of dol- 
lars of each contributary interest. 

The ship Silas Richards, in her yoyage from New York to Charles- 
ton, became stranded on ^e coast of x^orth Carolina, when it was 
found necessary to throw overboard 506 barrels of flour, belonging to 
Goodrich & Co., worth $6*87 per barrel. The expense of getting 
the vessel off, was $ 197 ; of supplying new rigging, $240, of which 
one third is to be deducted, as the new is supposed to be better than 
the old. The ship is worth $10232; the freight is $4800, of 
which one third is to be deducted. Goodrich & Cq. had on board 
1000 barrels of flour; M. H. Newman & Co., ffoods worth $4000 ; 
D. Appleton, goods worth $5236; Hyde & Duren, goods worth 
$ 9000 ; how much do Groodrich & Co. realize for all their flour ; 
what does each interest contribute towards the loss, and what is the 
rate per cent, on the contributary interests ? 

Goodrich & Co. realize $6I86'669. 

The ship's portion of the loss is $1017*735 4-. 

Portion of the freight, $3 18*29 1 - -. 

** M. H. Newman & Co., $397*8fi3--. 

" D. Appleton, $520*803 - -. 

" Hyde & Duren, $895* 193 - -. 

" Goodrich & Co., $683*331 f . 

Rate per cent., 9|^g. 

Questions*— IT 1T0« What do you understand by bankruptcy? How 
are calculations in bankruptcy made 7 

IT ITl. What do you understand by general average? What expense! 
and loss-8 may it embrace ? On what diflerent interesU are tlie expeusei 
averaged ? 

19* 
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Partnership. 

IT 179. When two or more persons unite a part, or the 
whole, of thei.r capital for the prosecution of business, they 
form a Company ox Firm, and their business is called Partner- 
ship business » Each member of a firm is called a partner. 

Capital or Stock is the money or other property employed 
in trade ; Joint- Stock is stock of a company or firm, IHtyi' 
dend is the gain, and assess7nent the loss, to be shared among 
he partners. 

1. Two persons have a joint stock in trade; A put in 
S250, and B $350 ; they gain $150 ; what is each man's 
share ? 

OPERATION. Solution. —. We di- 

6|00)S1|5(MK) ?i^\^%0?:Lh^!Sl 

_ ^^ give us the gain on $1, 

$*25 a. $'25. Then 250 times 

A's gain, *25 X 250 = $62'50, ) - $^5 is A's gain, and 350 

B's gain, *25 X 350 = $87'50, ( ^^- times $'25 is B's gain. 

^ ' ^ ' By the first operation, 

we get the rate per cent, of gain or loss, according to ^ 169. The sec- 
ond may be performed by the ordinary rule for percentage. 
Or the operation may be perfcumed as follows : 

A's gain will be f^J = ^o( $150 = $62*50. 

B's gain vnll be^ = ^oi $150 = $87*50. Hence, 

RUI4E. 

Take such a part of the whole gain or loss as each man's 
stock js part of the whole stock; the part thus taken will be 
his share of the gain or loss. 

Note. — This rule may be applied to the operations in several following 
paragraphs. 

BXAMPLES FOR PRACTICE. 

3. A, B, and C trade in company ; A's capital was $ 175, B's 
$ 200, and C's $ 500 ; by misfortune they lose 250 ; what loss must 
each sustain ? ( $ 50, A's loss. 

An5.< $ 5ri42f, B'sloss. 
( $142*857J, C's loss. 
3. Divide $600 among 3 persons, so that their shares may be to 
each other as 1, 2, 3, respectively. Ans, $ 100, $200, and $300. 

Questions* — IT 1T2. What is a company or firm ? — partnership busl 
ness 7 — a partner ? -- capital or slocit 7 — jomt stock 7 — dividend 7 Give 
the first solution of Ex. 1 ; — the second. Ilule. 
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4. Two merchants, A and B, loaded a ship with 600 hhde. of 
rum ; A loaded 350 hhds., and B the rest; in a storm, the seamea 
were obliged to throw overboard 100 hhds. ; how much must each 
sustain of the loss? Ans. A 70, and B 30 hhds. 

5. A and B companied ; A put in $45, and took out f of the 
gain ; how much did B put in ? Ans, $ 30. 

Note. — They took out in the same ratio that they put in ; if 3 fifths 
of the stock is $ 45, how much is 2 fifths of it? 

6. A and B companied, and traded with a joint capital of $ 400 ; A 
received, for his sliare of the gain, ^ as much as B ; what was the 
stock of each? . i$ 133*333 J, A's stock. 

^^'- ) $266*666^, B's stock. 

7."*^A and B ventured equal stocks in trade, and cleared $ 164 ; 
by agreement. A, because he managed the concerns, was to have $ 5 
of the profits, as often as B had $ 2 ; what was each one's gain ? and 
how much did A receive for his trouble ? 

Ans, A's gain was $117*142^, and B's $46*857^, and A re- 
ceived $70*285:^ for his trouble. 

8. A cotton factory, valued at $ 12000, is divided into 100 shares, 
if the profits amount to 15 per cent, yearly, what will be the profit 

accruing to 1 share ? to 2 shares? to 5 shares ? to 25 

shares? Ans. to the last, $450. 

9. In the above-mentioned factory, repairs are to be made which 
will cost $ 340 ; what will be the tax on each share, necessary to 

raise the sum? on 2 shares? on 3 shares? w on 10 

shares? Ans. to the last, $34. 

10. Two men paid 10 dollars for the use of a pasture 1 month ; A 
kept in 24 cows, and B 16 cows ; how much should each pay? 

Partnership on Time. 

IT 173. 1. Two men hired a pasture for $10 ; A put in 

8 cows 3 months, and B put in 4 cows 4 months ; how much 
should each pay ? 

Solution. — The pasturage of 8 cows for 3 months is the same as of 
24 cows for 1 month, and the pasturage of 4 cows for 4 months is the 
same as of 16 cows for 1 month. The shares of A and B, therefore, are 
24 to 16, as in the former question. Hence, 

When time is regarded in partnership, multiply each one^s stock by the 
time fie continues it in trade, and use the product for his share. 

Ans. A 6 dollars, and B 4 dollars. 

2. A and B enter into partnership ; A puts in $ 100 6 months, and 
then puts in $ 50 more ; B puts in $ 200 4 months, and then takes 
out $ 80 ; at the close of the year they find that they have gained 
$ 95 ; what is the profit of each ? ^ . 5 $ 43*71 1 , A's share. 

^'**- } $51*288, B's share. 

Questions. — IT 173* What are we to understand by partnership on 
time? How do we procc^ 7 
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8. A, with a capital of $ 600, began trade Jan. 1, 1846, and, meeting 
with success, took in B as a partner, with a capital of $ 600, on the first 
of March following ; four months after, they admit G as a partner^ who 
brought $ 800 stock ; at the close of the year they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

Ans, A's share, $ 260 ; B's, $ 250 ; C's, $ 200. 

NoTB.— Partnership is sometimes called Fellowship, or Single Fellow-* 
ship ; and partnership on time is called Compound Fellowship. 



Banking. 

IT 174. A bank is an incorporated institution which traf- 
lics in money. Bank notes, oT bank bills are promissory 
notes, payable to bearer. 

Banks loan their money on notes, the interest always being 
paid in advance. 

For example, B holds A's note for $100, payable in 90 days, 
without interest. But B is in immediate want of money. 
He carries A's note to a bank, and if their credit be un- 
doubted, the bank will receive A's note and pay the face of it, 
minus the interest on it, for 3 days more than the given time, 
(90 -[- 3 = 93 days.) The note is then said to be discounted 
at the bank. These 3 days are called day§ of grace. 

But the bank will require B to write his name on the back 
of the note. This is called endorsing the note. It subjects 
B to pay the note when the 90 days and the 3 days of grace 
shall expire, provided A, who gave the note, should fail ao 
to do. 

The money received from the bank for the note, is called 
the avails of the note. The note is said to be mature when 
the time that it should be paid shall arrive. 

Again : B as principal, with C and D as sureties, may give 
their note jointly and severally to the bank, for the sum 
wanted, payable at a specified time, without interest. Then 
if B fails to pay the note, his 'sureties, C and D, either or both, 
will be holden to pay it. 

SIOO'OO Principal. Note. -^ Bank interest, 

'^ when the rate is 6 per 

$1*00 Int. 60 days, <^"^'. '"ay be cast by ir- 

*^n t< Qn ^ spection, as follows: Let 

0\) t>U days, ^J^e su,n q^ which it is to 

*05 " 3 days of grace, be cast, be SlOO. The 

principal itself, removing 

$l*o5 Discount for 90 days and grace, the point two plaiesto ilie 

left, is made to express the 
***»4re«t lor eo days» (Si '00,) half of which (f50) is the interest for 80 divs, 
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•lid i^yof the inieres. for 30 days, rsO-hlOssros, is the intcresl for 3 
dars. 

The sum of these resuhs fe the bank interest on dlOO, at 6 per cent., for 90 
days, which sum $1'65, deducted from the face of the note, makes its avails to 
B, •98*45. 

If the discount be other than 6 per cent., take such fractional part of the di». 
count at 6 per cent, as the required rate is less or more than 6 per cent., which 
added to or subtracted from the discount at 6 per cent., as the case may re- 
quire, will give the discount sought. 

BXAMPLBS FOR PRACTICE* 

1 . What will be received on a bank note of $ 500, due in 90 days, 
at 7 per cent.! Ans, $490'95|. 

2. What is the discount of a bank note for $ 300, due in 90 days, 
at 5 per cent. ? Ans. $ 3'875. 

3. What is the discount of a note for $ 600, due in 90 days, at 8 
percent.? Ans, $ 12'40. 

4. What is received on a note for $740, due in 90 days, at 6 per 
cent.? Ans. $728'53. 

5^^^ man gets a note of $ 1000 discounted for 90 days, at 6 per 
cent, per annum, and lends the money inunediately, till the time 
when he is obliged to pay ; what does he lose? Ans, $ *244-* 



Taxes. 

IT 199. A tax is a sum imposed on an iadividual for a 
public purpose. 

A Poll tax is a specific sum assessed on male citizens above 
21 years of age ; each person so assessed is called a poll. 

Taxes are usually assessed either on the person or prop- 
erty of the citizens, and sometimes on both. 

Property is of two kinds, personal property and real 
estate. 

Personal is movable property, such as money, notes, cattle, 
furniture, &c. 

Real estate is immovable property, such as lands, houses, 
stores, &c. 

An Inventory is a list of articles. 

. In assessing taxes, it is necessary to have an inventory of 

all the taxable property, loth personal and real, of those on 

whom the tax is to be levied, and also, (if a poll tax is to be 

raised,) of the whole number of polls ; and as the polls are 

Questions.- IT 174« What is a bank? When is bank interest paid? 
niuslraie by the example. What is meant bv days of ^ce ? How long is 
the interest cast on a notesiue m 90 days? What security does the bank re- 
quire ? How is bank interest found by inspection, when *he rat« 18*6 pei 
•en*. 7 How, when it is any other rate 1 
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rated as a certain sum each, we must first deduct from the 
whole tax the amount of the poll tax, and the remainder is to 
be assessed on the property. 

The tax on $1 is found by dividing the amount to be as- 
sessed on the property by the value of the property taxed. 

The tax on any amount of property is found by multiplying 
the valu£ of the property by die tax on SI. 

1. A tax of $917 is to be assessed on a town in which are 
320 polls, assessed at 40 cents each ; the inventoried valuo 
of the personal and real property of the town is $52600 ; 
what is the amount of the poll taxes ? How much remains to 
be assessed on the property? What is the tax on $1 ? 

Solution. $ '40 X 320 =$128, amount of poll tax ; then $917 — $r«;b 
as $789, amount to be assessed on property, and $789 -s- $52600 =* 
$<015, the tax on $1. 

Note. — lu making out a tax list, fonn a table containing the taxes on 1 , 2, 
3, &.C., to 10 dollars: then on 20, 30, &c., to 100 dollars ; and then on 100, 
200, £lc., to 1000 dollars. Then, knowing the inventory of any individuqf, it 
is easy tq find the tax upon his property. 

Let us apply this method in assessing a tax on a town. 

2. A certain town, valued at $64530, raises a tax of 
$2259*90; there are 540 polls, which are taxed $*60 each; 
what is the tax on a dollar, and what will be A's tax, whose 
real estate is valued at $1340, his personal property at $874, 
and who pays for 2 polls ? 

Solution. 540 X * '♦^O = ^324, amount of the poll taxes, and 
$2259^90 — $324=1935*90, to be assessed on property, and $1935'90 
-s. $64530 s$<03, tax on $1. 

TABI4E. 





dolls, dolls. 




dolls, dolls. 


dolls, dolls. 


Tax on 1 is '03 


Tax on 10 is '30 


Tax on 100 is 3' 


(( 


2 " ^06 




20 « '60 


« 200 « 6' 


. n 


3 « '09 




30 " '90 


« 300 « 9' 


tl 


4 « a2 




40 " 1'20 


« 400 " 12' 


<( 


5 « '15 




50 « 1'50 


« 500 " 15' 


a 


6-« 48 




60 « 1'80 


« 600 « 18' 


u 


7 « '21 




70 « 2'10 


« 700 " 21' 


tl 


8 " '24 




80 « 2'40 


" 800 " 24' 


tl 


9 « '27 




90 " 2*70 


« 900 " 27' 
« 1000 " 3C* 



Questions* — IT 175, What is a tax? —a poll tax? How are taxes 
usually assessed ? Proi)erty is of what kinds ? What b personal property ? 
— real estate? What is an inventory? In assessing taxes, what is to be 
done? When a poll tax is to be raised, what must first be done? How do 
you find the amount to be assessed on the property ? How do you find the tax 
oa tl ? How on anj amount oiproperty ? Wnat course is usually pursued 
by atksessors in making out a tax list ? Explain the manner in which any in- 



di^iduaPs tax is irade ont from the 
bt proved? 



s tax table. 



I any i 
How may a tax Ikl 
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Now to find A's tax, his real estate bein| $1340^ we find^ by tlw 
table, that 

The lax on . . SIOOO . . is . . $30* 

The tax on . . 300 . . « . . 9< 

The tax on . . 40 . « . . 1*20 

Tax on his real estate, . . . . . . \ S40<20 

In like manner, we find the tax on his personal property 

to be 26*22 

2 polls at *60 each, are 1*20 



Amount, i67'62 

3. What will be the amount of B's tax, of the same town, whose 
inventory is 874 dollars real, and 210 dollars personal property, and 
who pays for 3 polls ? Ans. $34'32. 

4. of C's pajring for 2 polls, whose property is valued at 

$3482 ? of D*8, paying for 1 poll, whose property is valued at 

$4675? Ans. to the last, $140*85. 

Proof. — After a tax list is made out, add together the taxes of all the 
individuals assessed ; if the amount is equal to the whole tax assessed, 
the work is right. 



Duties, 

IT 176. Duties or customs are taxes on imported goods. 
A custom-house is a house or an office wh^ie customs are 



Government has established a custom-house at every port 
in the United States into which foreign goods are imported. 

Besides . duties on merchandise, every vessel employed in 
commerce is required to pay a certain stim for entering the 
ports. This sum is governed by the size or tonnage of 
the vessel. 

The income to the government, from duties and tonnage, is 
called Revenue. 

All duties^are imposed and regulated by the general gov- 
ernment, and must be the same in all parts of the Union. 

Note. - A table of the duties Imposed by government is called a Tariff. 

The law requires that the cargoes of all vesseb engaged in 

Questions* — IT 1T6« What are duties? — custom-houses, where, aud 
by whom established ? What tax is named besides duties, aud how propor- 
tioned? What is revenue? How are duties imposed? What is a tanfff 
How is the Value of the ^oods in a vessel ascertained ? Hov^ many kinds of 
duties? What are specific duties? -^ ad vxlorem duties? Define ad vals* 
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fweign commerce, shall be weighed, measured, or gauged, by 
the custom-house officers, for the purpose of ascertaining the 
amount or value of the goods on which duties are to be paid. 

Duties on imported goods are of two kinds, Specific and 
Ad Valorem. 

A Specific duty is a certain sum per ton, hundred weight, 
pound, hogshead, gallon, square yard, foot, drc, without re- 
gard to its value. 

Ad Valorem signifies upon the value. 

An Ad Valorem duty is a certain per cent, on the sum paid 
for the goods in the country from which they are brought. 

Specific Duties. 

IT 177. In the custom-house weight and gauge of goods, 
certain deductions are made for the box, bag, cask, ice,, con« 
taining the goods, and also for leakage, breakage, &c. These 
deductions must be made before the specific duties are* im- 
posed. 

Gross weight is the weight of the goods together with the 
box, bale, bag, cask,&c., which contains them. 

Draft is an allowance made for waste, which is to be de- 
ducted from the gross weight, and is as follows : 

On 112 lbs. lib. 

Above 112 lbs., and not exceeding 224 lbs., 2 lbs. 

« 224 lbs., " « 336 lbs., 3 lbs. 

" 336 lbs., « « 1120 lbs., 4 lbs. 

" 1120 lbs., " " 2016 lbs., 7 lbs. 

« 2016 lbs. • 9 lbs. 

Tare is an allowance for the weight of the box, bag, cask, 
&c. It is to be deducted from the remainder of any weight 
or measure, after the draft or tret has been allowed. 

Leakage is an allowance of 2 per cent, on all liquors in 
casks, paying duty by the gallon. 

Breakage is an allowance of 10 per cent, on ale, beer, arid 
porter in bottles, and of 5 per cent, on all other liquors in bot- 
tles ; or the importer may have the bottles counted, and pay 
duties on the number fcmaining unbroken. 

Questions. — IT 177. What deductions are made, if goods pay specific 
duties? What is gross weight? —draft, or tret? How much is it, and 
when deducted ? What is tare, and when deducted ? What is leakase ? — 
breakage, and what priTilege iuis tiie importer 7 — net weight ? Rule for cal- 
mlatlng specific duties. 
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Net weight is the weight of the goods after deducting the 
weight of the box, bale, &c., and making all other allow- 
unces. 

1. What is the specific duty on 5 hogsheads of molasses, 
each containing 120 gallons, at 121 cents per gallon, the cus- 
tomary allowance being made for leakage ? 

Solution. — Since there are 120 gallons in 1 hogshead, in 5 hogs- 
heads there are 5 times 120 gallons ca 600 gallons. 2 per cent, of 600 
gallons is 600 X '02 =s 12 gallons, and 600 gallons^ 12 gallons «« 588 
gallons. Since the daty on 1 gallon is 12| cents, the duty on 588 gal- 
lons is 588 times $^25 s i73<50. Hence, 

To find the specific duty on any given quantity of goods, 

RUUffi. 

1. Deduct from the given quantity of goods the legal al« 
lowance for draft, tare, leakage or breakage. 

II. Multiply the remainder by the duty on a unit of the 
weight or measure of the goods, and the product will be the 
duty required. 

bxampijBs for practice. 

2. What is the specific -^ty on 75 barrels of figs, each weighing 
83 pounds gross, tare in the whole 597 poun£, at 4 cents per 
pound? Ans. $225' 12. 

3. What is the duty on 420 dozen bottles of porter, at 5^ cents per 
bottle, the customary allowance being made for breakage? 

Ans, $249*48. 
4.-^What is the duty on 8 hogsheads of sugar, each weighing 10 
cwt. 2 qrp, gross, tare 14 lbs. per cwt., at 2| cents per pound? 

Ans. $185*22. 
5. What is the duty on 4 barrels of Spanish tobacco, the first 
weigliing 171 pounds gross, the second 125 pounds gross, the third 
109 pounds gross, and the fourth 99 pomids gross, at 6| cents per 
pound, the customary aUowanoe being made for draft, and 16 pounds 
per barrel for tare ? Ans. $27*25. 

Ad Valorem Duties. 

IT 1 78. Since ad valorem duties are estimated upon the 
actual cost of the goods, it is plain that they are found by 
simply multiplying the cost of the goods by the given per 
cent. • 

Qaostions* — IT 178* Upon what are ad Talorem duties estimated? 
How are they found? In etimating ad ndorem duties, are aoy allowances 
trer made 7 ^ 

20 
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Non. — 1a estimating ad valoram duties, no deductions of any kind are Is 
be made. 

1. What is the ad valorem duty, at 25 per cent, on 32 yds. 
of EngMsh broadcloth, which cost $4*75 per yard ? 

SoLUTioir. — 32 yds. at $4^75, cost 4<75 X 32ss$152, and 25 per cent 
of 152, is $38, Ans, 

fiXAMPIiES FOR PRACTICIL 

2. What is the ad valorem duty, at 18 per cent., on 40 bags of 
Java coffee, each weighing 115 pounds, and which cost lU cents per 
pound? Ans, $93*15. 

3. What is the ad valorem duty, at 33 J per cent., on I gross of 
Sheffield cutlery, which cost $256*80 ? Ans. $85*60. 

4. What is the duty, at 20 per cent., on a piece of Turkey carpet- 
ing, containing 140 yards, and which cost $1*92 per yard ? What 
is the duty on 1 yard? For how much must it be sold per yard, to 
gain 25 per cent, on the cost and duty ? Ans, to the last, $2*88. 

5. What is the duty, at 35 per cent., on a case of Italian silks, 
which cost $4821*50 ? Ans, $1687*52^. 

6. What is the duty, at 15 per cent., on 3 dozen gold watches, 
vihich cost $68 each ? Ans, $367*20. 

7. What is the duty, at 22 per cent.,- on 75 chests of tea, the net 
. weight of each chest being 92 pounds, and the tea costing 41 cents 

per pound? ilns. ^22*38 



IT 179. Review of Percentage, 

Questions. — What is meant by percentage ? — rate per cent. ? — 
general rule? What are calculated by percentage ? What is insurance ? 
— mutual insurance? What is meant by stocks? — brokerage? — 
profit and loss ? What is interest, and how calculated ? How is 6 per 
cent, interest calculated by inspection ? What is meant by partial pay- 
ments ? What difference between the U. S. and Coan. rules ? To what 
case does the Vt. rule for partial payments apply ? What is done when 
notes with partial payments are paid within a year ? How does com- 
pound differ from annual interest ? Like wl^t case in interest are di: - 
count and commission ? What do you say of bankruptcy ? — of genera 
average ? — partnership ? How does the calculation of bank interest 
differ from that of other interest? How are taxes assessed? How do 
duties differ from other taxes? What two kinds of duties, and how is 
each computed ? 

EXISRCISES. 

1. What is the interest of $273*51, for 1 year and 10 days, at 7 
per cent. ? Ans, $19*677 -}-. 

2. Wha* is the interest of $486, for 1 year 3 months 19 days, at 8 
percent.! ' Ans, $50*652. 
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3. What is the interest of $1600, for 1 year and 3 months, at 6 
per cent. ? Ans. $1*20. 

4. What is the interest of $5*811, for 1 year 11 mootRs, at 6 per 
cent. I • Atis. $'668. 

5. What b the interest of $2«29, for 1 month 19 days, at 3 pei 
cent.? ^715. *009. 

6. What is the interest of $18, for 2 years 14 days, at 7 per cent " 

Ans, $2*569. 

7. What is the interest of $17*68, for 11 months 28 days, at 6 pet 
cent.? Ans, $1*05^. 

8. What is the interest of $200, for 1 day, at 6 per cent. ? 2 

days I 3 days ? 4 days ? 5 days ? 

Ans, for 5 days, $0*166. 

9. What is the interest of half a mill, for 567 years, at 6 pei cent. * 

Ans, $0*017. 

10. What is the interest of $81, for 2 years 14 days, at 4 per 

cent. ? I {>er cent. ? | per cent. V 2 per cent. ? 

3 per cent. ? 4^ per cent. 1 5 per cent. 1 6 per cent. ? 

7 per cent. ? 7<| per cent. ? 8 per cent. ? 9 per 

cent. 1 10 per cent.? 12 per cent.? 12^ per cent. ? 

Ans, to the last, $20*643. 

11. What is the interest of 9 cents, for 45 years 7 months 1 1 days, 
at 6 per cent. ? Ans, $0*246. 

12. A's note of $175 was given Dec. 6, 1838, on which was en- 
dorsed one year's interest ; what was there due Jan. 1, 1843, interest 
at 7 per cent. ? 

13u, B's note of $56*75 was given June 6, 1841, on interest at 6 
per cent., after 90 days ; what was there due Feb. 9th, 1842 ? 

An5. $58*197. ' 

14. C^s note of $365*37 was given Dec. 3, 1837 ; June 7, 1840, 
he paid $97*16; what was there due Sept. 11, 1840, interest at 5 
percent.? A/w.' $318*184. 

1$, D's note of $203*17 was given Oct. 5, 1838, on interest at 6 
per cent, after 3 months ; Jan. 5, 1839, he paid $50 ; what was there 
due May 2, 1841 ? Ans. $174*537. 

16. E*s note of $870*05 was given Nov. 17, 1840, on interest at 6 
per cent, after 90 days ; Feb. 11, 1845, he paid $186*06 ; what was 
there due Dec. 23, 1847? Ans, $1041*58. 

17. Supposing a note of $317*92, dated July 5, 1837, on which 
were endorsed the following payments, viz., Sept. 13, 1839, $20«*04 : 
March 10, 1840, $76 ; what was there due Jan. 1, 1841, interest at 7 
per cent. ? Ans, $93*032. 

18. What will be the annual insurance, at | per cent., on a house 
valued at $1600? Ans. $10. 

19. What will be the insurance of a ship J»nd cargo, valued at 

$5643, at ij per cent.? at ^ per cent.? at -/^ per 

ce, t. ? at \^ per cent. ? ^ at J per cent. ? 

Ans. at i per cent., $42*329 
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^^ 

20. A man having compromised with his creditors at 621 cents on 
a dollar, what must he pay on a debt of $137*46? Ans. $85*912. 

21. What is the value of $800 stock in the Utica and Schenectady 
^ilroad, at 112^ per cent. ? Ans, $900. 

22. What is the value of $560*75 of stock, at 93 per cent.? 

Ans, $521*497. 
23 What principal, at 7 percent., will, in 9 months 18 days, 
amount to $422*40 1 Ans, $400. 

24. What is the present worth of $426, payable in 4 years and 12 
dz^B, discounting at the rate of 5 per cent. ? 

In large sums, to bring out the cents correctly, it will sometimes be 
necessary to extend the decimal in the divisor to five places. 

Ans,- $354*507-4-. 

25. A merchant purchased goods for $250 ready money, and sold 
them again for $300, payable in 9 months ; what did he gain, dis- 
counting at 6 per cent. 1 Ans, $37*081. 

26. Sold goods for $3120, to be paid, one half in 3 months, and 
the other half in 6 months ; what must be discounted for present pay- 
ment, at 6 per cent. ? AHs, $68*491 -|-. 

27. The interest on a certain note, for 1 year 9 mouths, at 6 per 
cent., was $49*875 ; what was the principal? Ans. $475. 

28. What piincipal, at 5 per cent., in 16 months 24 days, will 
gain $35? ^n5. $.500. 

29. If I pay $15*50 interest for the use of $500, 9 months and 9 
days, what is the rate per cent. ? 

30. If I buy candles at $*167 per lb,, and sell them at 20 cents, 
what shall I gain in laying out $100? Ans, $19*76. 

, 31. Bought' 37 gallons of brandy, at $1*10 per gallon, and sold it 
ifor $40 ; what was gained or lost per cent. ? 

32. Bought cloth at $4*48 per yard ; how must I sell it to gain 
12^ per cent. ? Ans. $5*04. 

33. Bought 50 gallons of brandy, at 92 cents per gallon, but by 
accident 10 gallons leaked out ; for what must I sell the remainder * 
per gallon, to gain upon the whole cost at the rate of 10 per cent. ? 

Ans. $1'265 per gallon. 

34. A merchant bought 10 tons of iron for $950 ; the freight and 
duties were $145, and lus own charges $25 ; how must he sell it per 
lb. to gain 20 per cent. ? Ans. 6 ceots per lb. 

35. A note is given for $2000, at 6 per cent, annual interest, pay- 
able in O years ; the date of the note is Dec. 1, 1841 ; there are en- 
d(irs:?nients upon it as follows: June 1, 1842, $163; Feb. 1, 1843, 
$12 ; Jan. 1, 1844, $300; April 1, 1845, $20; June 1, 1845, $20; 
Aug. 1, 1845, $400; Jan. 1, 1846, $100; Aug. 1, 1847, $150; 
Oct. I, 1847, $75. What remained due, Dec. 1, 1847, calculated 
ny the 1). S. Court rule, by the Connecticut rule, and by the Vcr- 
m^rit 'ule, and how do the results compare ? 

Ans, U. S., $130^81 ; Cl., $1372*56; Vt., 1274*73. 
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EQUATION OF PAYMENTS. 

IT 180. 1. A country merchant owes in Boston, $200, 
due in 2 months, and $200 due in 6 months, each without 
interest ; at what time could he pay hotli debts, that neither 
party may lose ? 

Solution. — He may keep the first as long after it is due as he pays 
the lait before it is due. Ans, 4 months. 

The method of finding the time when several debts, due at 
different times without interest, should be paid at once, is called 
Equation of Payments, 

The time of payment thus found, is called the mean time. 

2. A man owes $106, due in one year, and $106. due in 
3 years, without interest ; in what time shall he pay both at 
once ? 

Solution. — At the end of 2 years. But this, which is the common 
method, is a gain, in this example, of $<36 to the debtor. He keeps the 
first debt a year after it is due, and thus gains (at 6 per cent.) the inter- 
est on $106 for a year, or $6^36. He pays the whole of the second debt 
a year before due, when he should pay only such a sum as would amount 
to S106 in a year, or $100. Thus he loses $6 on the second debt, while 
he has gained $6*36 on the first. The error, which results from consid- 
ering the interest and discount on the same sum for the same time equal, 
is not usually regarded in business. 

IT 181 • To find a rule for the equation of payments, 

1. Borrowed of a friend $6*00, for 4 months ; afterwards I 
lent him $1, to keep long enough to balance the use of the 
money borrowed ; how long must this be ? ^ 

Solution. — He should keep $1 six times as long, or, 

An$, 24 months. 

2. In how long time will $8 be worth as much as $40 for 
1 month ? 

Solution. — Every $8 in the $40 will be worth as much in 1 month, 
as the first sum, $8, is worth in that time. Then a? many times as $8 
are contained in $40, so many months the $8 will require to be worth 
as much as the $40 for 1 month. Ans, 5 months. 

3. I have 3 notes against a man : 1 of $12, due in 3 

Qaestions. — H 180. On what principle is the time of paying at once 
the two debts, Ex. 1, determined? W£at is understood by the mean timel 
What is equation of pavmenU ? What error appears, Ex. 2, and ik hy ? 
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months ; 1 of $9, due in 5 months ; 1 of $6, due in 10 
months, all without interest ; when should he pay the whole 
at once ? 

SooLUTioK. — ;$12 for 3 months, is the same as $36 for 1 month. 
S9 " 5 " " $A5 " 

$6 " 10 " " S60 " 

He has S27 long enough to balance $141 for 1 month. Every S27 in 
$141 will be worth as much in 1 month as the first $27. Then as many 
times as $27 is contained in $141; so many months he can keep the $27. 

141 -J- 27 = 5 mo. 64-<iays, Am 

Hence, To find the mean time of several payments, 

RUL.E. 

Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the payments. 

EXAMPLES FOR PRACTICE. 

4. A western merchant owes in New York city $200, due in 5 
months ; $325'50, due in 3 months, and $413'37, due in 2 months ; 
but he finds that it will be more convenient to make payment at one 
time ; in what time will this be 1 

^715. 2*984 months = 2 months 29+ days. 

5. I owe several debts, due in different times, without interest 
namely^ $309*50, in 8 months ; $161, in 5 months and 18 days, and 
$63*25, in 10 months and 11 days; what shall I pay now to cancel 
the whole, the rate being 6 per cent. ? 

Note. 1. First find the mean time, then the present worth, IT 164. The 
fraction of a day is never regarded in business operations. 

^715. $514*375+. 
^6. A merchant has owing him $300, to be paid as follows : $50 
in 2 months, $100 in 5 months, and the rest in 8 months : and it is 
agreed to make one payment of the whole ; in what time ought that 
payment to be ? Ans. 6 months. 

7. A owes B*$136, to be paid in 10 months; $96, to be paid in 7 
months ; and $260, to be paid in 4 months ; what is the equated time 
for the pa)rment of the whole ? .4715. 6 months 7 days +. 

8. A owes B $600, of which $200 is to be paid at the present 
time, 200 in 4 months, and 200 in 8 months ; what is the equated 
time for the payment of the whole? Ans. 4 months. 

9. A owes D $300, to be paid as follows : ^ in 3 months, | in 4 
months, and the rest in 6 months ; what is the equated time 1 

Ans, 4j| months 

Note. 2. Sometimes retailers sell on 6 months' credit, without interest. 
But as it would be difiicult to settle each item of a long account iust 6 months 
from the time of purchase, all the charges for a year are settled at its close. 
Presuming that the purchases each month are umforni, this gives 6 months aa 

Questions* — H 181. Give the solution of Ex. 2. Give the solution q| 
the 3d example. Rule. Give the substance of the notes. 
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the mean time of a settlement. Should a settlement he made at the cni >f 8 
months, the mean time would be 4 mout-lis ; at the eud of 6 montiis, the n.tan 
time would be 3 months. 



RATIO. 

IT 1 88. How many times is 4 contained in 8 ? 

Ans. 2 times. 

To jfind how many times one number is contained in an 
other, is to find the ratio between tlie numbers, which we do 
by dividing one of the numbers by the other. But without 
performing the division, we may express it, 

First, by the sign of division : tlius, 8 -r- 4. 

Second, by a line without dots, writing the divi- 
dend in place of the tipper, and the divisor in place 
of the lower dot : thus, , f . 

Third, by dots without a line : thus, 8 : 4. 

The last is the usual method of expressing ratio, when the 
quotient in division receives this name. Hence, 

Ratio is the quotient expressing how many times one num- 
ber is contained in another, or how many times one quantity 
is contained in another of th^^ same kind or denomination. 

Note. — Ratio can only exist between quantities of the same kind, since 
the dividend and divisor must be of the same kind. It would be absurd to 
inquire how many limes 3 bushels of rye are contained in 12 lbs. of butter, 
(See IT 31 .) But a ratio can ?xist between mimliers of different denominations 
when they can be reduced to the same denomination ; thus, we can deiermiue 
how many times 8 quarts are contained in 6 gallons, when we reduce the quarts 
to gallons, or the gallons to quarts. 

A ratio requires two numbers, each of which is called a term of the ratio 
and together they are called a couplet. The first tenn, which is the dividend, 
is called the antecedent ; the second, or divisor, is called the consequent. 

Hence it follows that multiplying the antecedent or dividing the consequent 
multiplies the ratio, (IT 56,) dividing the antecetlent or multiplying the conse- 
quent, divides the ratio, (IF 67,) and multiplying or dividing both antecedenl 
and consequent by the same number does not alter the ratio, (IT 58.) 



f^ 



Inverted and Direct Ratios. 

IT 183, In the ratio 8 : 4, the first term is divided by 

Qaestions. — ^ 182. What is it to find the ratio of numbers, and how 
done ? Describe the three ways of expressing the division. What is said of 
he last way ? Define ratio. How does the note limit ratio? Why ? llliu* 
tratc. How many numbers are required, and how many different names cU 
tney reoeive? Apply H 66 j — H 67 •, — H 68. 
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the second, and the ratio is said to be direct. But sometiines 
the second is divided by the first, and the ratio is then said to 
be inverse, since it is equivalent to inverting the terms, and 
writing the expression 4 : 8. The latter is also called a re- 
ciprocal ratio, since J, the quotient of 4 : 8, is the reciproci^l 
of 2, the quotient of 8 : 4, (IT 55.) Hence 

Direct ratio is the quotient of the antecedent divided by the 
consequent; and 

Inverse or reciprocal ratio is the quotient of the consequent 
divided by the antecedent. 



Compound Ratio. 



IT 1 84. We have seen, T 79, that a compound fraction 
consists of several simple fractions, to be multiplied together. 
Thus, the numerators of the compound fraction f of Jg^, are 
to be multiplied together for a new numerator, and the de- 
nominators for a new denominator. But since the terms of a 
ratio may be written fractionally, we may call the expression 
a compound ratio. 

Hence, A compound ratio consists of several simple ratios to 
be multiplied together, which is done by multiplying together 
the antecedents, and also the consequents. 



PROPORTION. 

IT 185. 1. If 12 yards of cloth cost $18, what will 4 
yards cost ? 

Solution. — As 4 yards are \ of 12 yards, ihey will cost \ of $18, or 
S5. The 12 yards contain 4 yards as many limes as $18 contain $6; 
that is, 12 -1- 4 = 18 -i- 6 ; or fractionally, J^ = J^. 

We have here two ratios, which are equal. But as the sign of divi- 
sion is written to express ratio without a line, 4 dots may be written to 
express the equality of the ratios. The four dots are used instead of 
the lines usually employed. The expression then becomes 
12 : 4 : : 18 : 6, equivalent to J^ = J^. 

Such an expression is called a proportion, and is read, 12 divided by 
4 equals 18 divided by 6 ; or more commonly, 12 is to 4 as IS is to 6. 
Hence, 

Questions, — ir 183. How does inverse, differ from direct ratio? De- 
fine each. What other name has inverse ratio? Why? 

7 184* Whence arises compound ratio? Define it. Give an weimmplt 
Write ii in the common form. Roduce it to a simple ratio. 
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Proportion is the combination of two equal ratios. The 
first and last terms are called the extremes, the second and 
third, the means. The two antecedents are called corre- 
sponding terms, as are also the two consequents, since these 
terms have always a certain reference to each other. The 
third term, $18, of this proportion, expresses the value of 12 
yards, the first term ; and the fourth term, $6, expresses the 
value of 4 yards, the second term. 

NoT«. — A proportion requires four terms, two antecedents and Yw6 ccnse- 

auents. Three numbers may form a proportion if one is used in both ratios ; 
bus, with the numbers 12, 6, and 3, we have the proportion, 12 : 6 : : 6 : 3. 



Rule of Three. 



IT 186. When, as in the last example, the first three 
terms are given to find a fourth, we may find it by taking 
such a part of the third term as the second is of the first ; or 
by a method called the Ride of Three, on the following prin- 
ciples. Take the proportion, 

12 : 4 : : 18 : 6, fractionally expressed, V-*=^- 

A.S the fractions are equal, if we reduce them to the common 
denominator, 24, by the rule, IT 70, the numerators will be 
equal, and the fractions will become, J| = Jf. 

The first numerator, 72, it may be seen, is the product of* 
the extremes, and the second numerator, 72, is the product 
of the means, of the proportion. Hence, 

The product of tJie extremes of a proportion is equal to the 
product of the meajis. 

Take the first three terms to find the fourth. 

yds. yds. doU, doll. Solution. — We multiply together 

\2 I i II \S I • • • • 4 and 18, the means, which gives the 

4 product of the extremes, of which one 

— extreme, 12, is given, and we divide 
12 ) 72 the product by the given factor to get 

— the other extreme, or fourth term. 
6 doRarSf Ans. 

Qaestions*— IT 185* How is the price of the 4 yards, Ex. 1, found? 
What two ratios are formed 7 By what sign is their ecpiality expressed, and 
instead uf what is it used? Give the two wavs of reading a proportion. De- 
fine proportion. What are its terms? What are extremes? What are 
neans 7 What are corresponding temu, and why ? How many terms, ami 
how many numbers, ve required m proportion? Illustrate. 
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Note. —This operation is strictly analytio. ibr had the pioe iif 1 yard been 
18 (iollurs, we shouhl have multiplied it by 4 to get the price of 4 yards. But 
as it is 12 j'ords. which cost 18 dollars, the product of 18 by 4 is 12 times as 
largo as it should be, and must be divided by 12. 

IT 187. To vrrite dot/m the three given rmmhers. 

2. At $90 for 15 barrels of flour, how many barrels can be 
ls)ught for $30 ? 

doll, doll, bar. bar. Solution. — "We have the terms of one 

90 : 30^: 15 • •••• ratio, $90 and S30, being of the same 

30 kind. For the same reason, 15 barrels 

and the required number of barrels will 

9 1 ) 45 1 form another ratio. We place the ante- 

cedent of the second ratio, 15 barrels, for 

5 bar,^ Ans. the third term, and its correspondent, S90 

for the first, and $30 for the second, that 
ts correspondent may be the fourth term. We then multiply and divide 
OS above, and get the Ans.j 5 barrels. 

IT 1 88. To invert both ratios. 

In the proportion, 90 : 30 : : 15 : 5, the quotient of 90 ^ 
30 is 3, and that of 15 -r- 5 is 3. Inverting the terms of each 
couplet, we still have the proportion, 30 : 90 : : 5 : 15, for 
each ratio is now |, the reciprocal of the former ratio, (IF 183,) 
and consequently the two ratios are equal. This inversion 
often virtually occurs in operations ; thus, 

' 3. At $30 for 5 barrels of flour, how many barrels can be 
bought for $90 ? 

doll. doll. bar, bar, 

90 : 30 : : • • • • 5 solution. —writing the first ratio, 90 : 30, 

By inversion. ^ above, 5 barrels must be the fourth term, 

30 '90 • • 5 • '•..• *^ *' corresponds to $30, the second term. 

' - • • • " * * But it is convenient always to regard the 

2 fourth as the unknown term, and it will be- 

3 ! ^ 45 1 ^°"^® ^° ^7 inverting both ratios, when the 

o\v)^\v operation is the same as before. 

15 bar., Am. ^'"- ^^ l>an«ls- 



Qnestions. — IT 186. What is the object of the rule qf three? Com- 
pare the two methods of expressing a projwrtion, and show what results from 
rediicine the fractions to a common denominator. How is the first numerator 
obtR ined ? — the second ? What important conclusion is derived 7 How ip- 
plied to finding the fourth term ? How explained analytically 7 

IT 187 What must be made the third term 7 Why 7 What must b« 
made the first, and why 7 What the second 7 Why 'i 

H 188. Why can both ratios be inverted 7 What is tha objeet in at 
^oing7 
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IT 189. To, irvoert one ratio, 

,4. If 3 men will build a wall in 10 days, in how long lime 
will 6 men build it ? 

men. men. days. days. Solution. — "Writing the corre- 

3 : 6ril0: •••• spondlng terms as a>eady described, 

Inverting the first ratio, we have, ^^ have 3 to 6 as 1 3 to the required 

« . o 1 A number of days, smce 10 days is the 

o : 3 : ; 10 time recjaired by 3 men, ana the un- 

3 known term the time required by 6 

men. But since twice the number 

g \ OQ of men will build the wall in half 

' the time, 3 men are such a part of 

(are contained ini 6 men as the re- 
5 days^ Ans, quired number of days are a part of 

10 days. The first, then, is an m- 
verse ratio, the consequent being divided by the antecedent. But if we 
invert its terms, the division will be as usual, and the operation as al- 
ready described. 

Note. — In the third example, more money would buy more flour ; in the 
second, less money would buy less flour. In such examples, each antecedent 
is divided by its consequent, or if one ratio is inverted, the other is also. The 
proportion is then called direct. But when, as in the fourth example, more 
requires less, (more days, less time,) or, as may be the e^, less requires 
more, one ratio is inverse, while the other is direct. The proportion is then 
called inverse. Hence, 

Direct proportion is the combination of two direct, or two 
inverse ratios. 

Inverse proportion is the combination of a direct and an 
inverse ratio. But if one of the ratios is inverted, it may be 
treated as a direct proportion. 

IT 190. liencef>to find the fourth term of a proportion 
when three terms are given, we have the following , 

I. Make that one of the three numbers the third term 
which is of the same kind as the answer sought, reducing the 
other two, if necessary, to the same denomination, that tlie 
terms of each ratio may be of the same kind. 

II. Write that one of the remaining two for the first term 
which corresponds to the third, and the other for the second 
term* 

Qnettions. — IT 189* How are the numbers, Ex. 4, to be written accord- 
ing to the rule for the correspondinsr terms ? What happens from this man- 
Ber of writinj^ them, and why 7 What then is done 7 How do the second 
and third difler torn the fourth example 7 What is direct proportion 7 Wh«l 
inverse 7 
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III. If the question involves the inverse proportion, more 
requiring less, or less requiring more, invert the first ratio. 

IV. Multiply together the second and third terms, or two 
means, to get the product of the extremes, which being divided 
by the first term, or known extreme, the quotient will be the 
other extreme, or fourth term sought, of the same kind as the 
third term. 

Note. — If the thiid term is a oompoiind, or a mixed nmnber, it must be 
made of bat one denomination. 

e:xampijs9 for practicb. 

IT 191 • 1. If 6 horses consume 21 bushels of oats in 3 
weeks, how many bushels will serve 20 horses the same 
time ? 

hones, hone** oaU. oats. 

2 7 Note 1 . ~ Since in the operation there are 

it • on • • fi^y • always two numbers to be multiplied to- 

f^ . ^V..JSA .... ^^j^ ^j^ jjjg.^ product to be divided by a 

7 third number, the process may frequently be 

shortened by cancelation, as shown ; the 

n^-iAfi factor, 3, being canceled in 21 and 6, and 

^) ^^^ the remaining factors, 7 and 2, being used an 



70 bush,, Am. 



multiplier and divisor. 



2. The above question reversed. If 20 horses consume 70 bushels 
of oats in 3 weeks, how many bushels will serve 6 horses the same 
time? Ans, 21 bushels. 

3. If 365 men consume 75 barrels of provisions in 9 months, how 
much will 500 men consume in the same time I 

73 15 

;80^:6OO::t^: .. 

Arts, 102^^ barrels. 

4. If 500 men consume 102f § barrels of provisions in 9 months, 
how much will 365 men consume in the same time? 

100 73 

$00 : 0$fi : : 102f^ : .. •• And reducing the third term to an 

7500 
improper fraction, we have, 100 I 'Jiji 11 ^ : • • •. Now, since 

the denominator is a divisor, (^ 64,) we cancel 73, and have, 100 : 
1 : : 7500 : - .. Atis. 75 barrels. 

5. If the moon move 13° 10' 35" in I day, in what time does it 
perform one revolution ! Ans, 27 days 7 h. 43 m. 6 s. -J— 

Qaestions. — IT 190. What number is made the third term, and why V 
How are the other two numbers arranged? When is the first ratio inverted? 
For what is the multiplication 7 — the division 7 When is a rednetka 
needed 7 Repeat the whole rule. 
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6. If a person, whose rent is $145, pay $12*63 parish taxes, how 
mach should a person pay whose rent is $378 ? Ans, $32*925. 

7. If I buy 7 lbs. of sugar for 75 cents, how many pounds can 1 
buy for $0 1 Ans. 56 lbs. 

Note 2. — Every example in proportion may be performed on general prin- 
ciples IT 134. Thus, in Ine last example, we may divide S*75,the price of 7 
lb J. Vf 7, and we shall have the price of 1 lb., and then divide 86, the pric« 
of me requireil number of lbs., by the price of 1 lb. now found, and it will give 
us the number of lbs. 

8 If I give $6 for the use of $100 for 12 months, what must I 
give for <he use of $357*82 the same time ? Ans. $21*469+. 

On general principles. Divide $6 by 100 to get the gain on $1, 
which multiply by tlie number of dollars, to get the gain on the num- 
ber of dollars. 

Note 3. — Let the pupil be required to perform all the subsequent examples 
both by proportion and on general principles, or analysis. 

9. If a staff 5 ft. 8 in. in length, cast a shadow of 6 feet, how high 
is that steeple whose shadow measures 153 feet? Ans. 144j| feet. 

10. If a family of 10 persons use 3 bushels of malt in a month, 
how many bushels will serve them when there are 30 in the family ^ 

Ans. 9 bushels. 
By Analysis. If 10 persons use 3 bushels, 1 person will use -^ 
cS 3 bushels, or -^ of a bushel. And if 1 person use -^, 30 per- 
sons will use 30 times ■^= fgzarO bushels. 
NoTB. 4 —The seven following examples involve the inverse proportion. 

11. There was a certain building raised in 8 months by 120 work- 
men ; but the same being demolished, it is required to be built in 2 
months ; I demand how many men must be employed about it. 

Ans, 480 men. 

12. Inhere is a cistern having a pipe Avhich will empty it in 10 
hours ; how many pipes of the same capacity will empty it in 24 min- 
utes? Ans. 25 pipes. 

13. A garrison of 1200 men has provisions for 9 months, at the 
rate of 14 oz. per day ; how long will the provisions last, at the same 
allowance, if the garrison be reinforced by 400 men! 

Ans. 6i months. 

14. If a piece of land 40 rods in length and 4 in breadth, make 
an acre, how wide must it be when it is but 25 rods long! 

Ans. 6f rods. 

15. If a man perform a journey in 15 days, when the days arc 12 
hours long, in how many wm he do it when the days are but 10 hours 
long! Ans. 18 days. 

16. If a field will feed 6 cows 91 days, how long will it feed 21 
cx>ws! Ans. 26 days. 

I^aestions. — IT 191. How b the operation in nro^rtion shortened? 
How may every example in proportion be performca without stating it* 
What is the method describod, If 134, for examples requiring several opera- 
tions? 

21 

Digitized by VjOQQIC 



£42 PROPORTIC^. t 102 

17. Lent a (Hend 393 dollars for iMmtha; some time s^r, ho 
)ent me 806 dollars ; how long may I keep it to balance the favor I 

Ans. S months 5 4- days. 

18. If 7 lbs. of sugar cost | of a dollar, what cost 12 lbs. t 

19. If 6} yds. of cloth cost $3, what cost 9| yds? 

Ans, $4*269+. 

20. If 2 oz. of silver cost $2*24, what costs | oz. ? 

Ans. $0*84. 

21. Iff oz. cost $U, what costs 1 oz.? Ans, $1*283. 

22. I^ yd. cost $J, what wiU 40j yds. cost? Ans, $59*062+. 

23. A merchant, owning f of a vessel, sold § of his share for 
$957 ; what was the vessel worth? Ans. $1794*375. 

24. If 12 acres 3 roods produce 78 quarters 3 pks of wheat, how 
much will 35 acres 1 rood 20 poles produce ? 

Ans. 216 qrs. 5 bush. 1 pk. 4 qts. 

85. A cistern has 4 pipes which will fill it, respectively, in 10, 20, 
40, and 80 minutes ; in what time will all four, running together, fill 
it ? ^715. 5| minutes. 

36. At $33 for 6 barrels of flour, what must be paid for 178 bar- 
rels? Ans. $979. 

27. If 8*5 lbs. of tobacco cost 75 cents, how much will 185 lbs. 
eost? Ans. $55*50. 

28. What is the value of * 15 of a hogshead of lime, at $2*39 per 
hhd.? Aiw. $0*3585. 

29. If * 15 of a hhd. of lime cost $0*3585, what is it per hhd. ? 

Ans, $2'39. 

30. A bankrupt owes $972, and his property, amounting to 
$607*50, is distributed among his creditors ; what does one receive 
whose demand is $1U? ^715. $7*083+. 

31. When wheat is worth $*93 per bushel, a 3 cent loaf weighs 
18 oz. ; what must it weigh when wheat is $1*24 per bushel? 

Ans. 9 oz. • 
33. A company of 16 men are on an allowanoe of 6 oz. of bread a 
day ; what will bs their daily allowance for 28 days, if they receive 
an addition of 224 lbs. ? Ans. 14 oz. 



Compoiind Proportion. 

IT 199* 1. If a man travel 240 miles in 8 days of 12 houTft 
long, how far will he travel in 6 days of 10 hours long, trav- 
eling at the same rate ? 

SoLiTTioN. — The relatkm of the numoer of miles, 240, which must bo 
made the third term, to the required distance, denends en two dictUB 
8tanceS| the namber, and the length of the days. ' 
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First, considering the namber of dayf , without regard to their length 
we sHall have, 

days. days, milea. mUca, 

8 : 6 :: 240 : .... 

We find that he will travel 180 miles in 6 days of the sjvinc length ai 
the 8 days 

Second, considering the .ength of the days, without regard to their 
naml>er, we shall have, 

hours, koura* miles, milea, 

12 : 10 :: 180 : .... 

He will travel 150 miles in 6 days, 10 hours long, when he travels 
i80 in the same number of days, 12 hours long. 

By the dependence of the distance on the ratio 8 : 6, we get f of 240, 
and on the ratio 12 ; 10, we get U of this f . But ff of | is a com- 
pound fraction, and consequently, 8 : 6 and 12 : 10, on which the dis- 
tance depends, constitute a compound ratio, which may be united with 
the given distance, as follows : 

The compound may be 

Co^p. ratio, i J : iS I : : 240 : .. .. g",t -wSiM o'^ 

Reduced. 96 : 60 : : 240 : .. .. eration is the same as 

in a simple proportion. 
Such a proportion is called a compound proportion. Hence, 

A compound proportion is the combination of a compound 
and a simple ratio, and exists when the relation of the given 
quantity to the required quantity of the same kind depends 
on two or more conditions. 

Note 1. — That the compound does not differ from the simple proportion, 
may l>c seen from the fact that, in the above reduced proportion, 96 is the 
number of hours in which !240 miles are traveled, and 60 the number of hours 
ill which the re(|uired distance b traveled. 

2. If 264 men, in 5 days of 12 hours each, can dig a 
trench 240 yards long, 3 wide, and 2 deep, in how many 
days, of 9 hours long, will 24 men dig a trench, 420 yards 
long, 5 wide, and 3 deep ? 

Solution. — The number of dajrs is required, and its relation to the 
given quantity, 5, depends on five circumstances, the number of men, 
the length of the days, the length, breadth, and depth of the trench. 
F lacing 5 for the third term, we conniect it with a compound ratio com 
posed of five simple ratios ; thus, 

QuestioBB* — iri93* Why two operations to Ex. 1? Describe the 
first ; — tile second. How does it appear that the relation of the distances 
depends upon a compound ratio? What is a compound proportion? How is 
n seen that it does not differ in principle from the simple proixjrtion ? What 
reduction is made on the compound ratio ? How *s the operation of reducing 
«lior(ened ? Give the role. 
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days, tlayt, 

:: 5 : •••• 



3 X 2^:16. 11X7X5 = 385. 

Each siirple ratio is from one circtimstance, regarding the other cit 
cumstances uniform. The first two ratios, it may be seen, are inrerse, 
since the 1 :ss the number of men employed, or the shorter the days, 
the greater will be the number of days. 

HeduciD ; this compound ratio to a simple one, shortening the process 
by cancel* iion, we have the simple proportion, — 

6 :3S5r:5: Am. 

By this proportion we get the answer in the 

6 )1925 same manner as by any simple proportion. 

3^J days, Arts. 

IT HWi. Hence, questions involving a compound propor' 
tion, may be performed by the following 

RULE. 

I, Having made that number the third term which is of 
the ?ame kind as the answer sought, we form a ratio, eithei 
direct or inverse, as required, from any two remaining num- 
ber?* which are of the same kind, and place it for one couplet 
of the compound ratio. Form each two like remaining num- 
bers into a ratio, and so on, till all are used. 

n. Having reduced the compound to a simple ratio, by 
multiplying together the antecedents and the consequents, 
shortening the process by cancelation, the operation will be 
the same as in a simple proportion. 

kxampLes FOR practice:. 

1. If 6 men build a wall 20 ft. long, 6 fl. high, and 4 ft. thick, m 
16 days, in what time will 24 men build one 200 ft. long, 8 ft. high, 
and 6 ft. thick? Am. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 1200 lbs., 20 
miles, cost $ 16, what must be paid for the freight of ^ tierces, eadh 
weighing 250 lie., 100 miles. 

Qaestions. — IT 193. What b the rule for compouocT proportion? How 
miuiy, and what circumstances in E.x. 2 7 How else may the eziunplcfc bo 
pcrfumied? 
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Note 1. — The price of freight depends on three circoiistanocs, the numlHir 
of casks, the size of the casks, and tne distance. 

Ans. $92*59+. 

3. If 56 lbs. of bread be sufficient for 7 -men 14 days, how much 
bread will serve 21 men 3 daysl Atw. 36 lbs. 

The same by analysis. If 7 men consume 56 lbs., 1 man will con- 
sume ^ of 66 = 8 lbs. in 14 days, and ^ of 8 lbs., = y\ of a lb., 
in 1 day. 21 men will consume 21 times what 1 man will consume, 
that is, 21 times ^ = -^j^= 12 lbs. in 1 day, and 3 times 12 lbs. 
a= 36 lbs. in 3 days. y 

•NoTB 2. — Having wrought the following examples by proportion, let the 
pupil be required to do the same by analysis. 

4. If 4 reapers receive $11*04 for 3 dajrs' work, how maity men 
may be hired 16 days for $103*041 Ans. 7 men. 

5. If 7 oz. 8 drs. of bread be bought for $*06 when wheat is $*76 
per bushel, what weight of it may be bought for $*18 when wheat is 
$'90 per busheU Ans. 1 lb. 3 oz. 

6. if $100 gain $6 in 1 year, what will $400 gain in 9 months ^ 

Note 3. — 'iftis and the three' following examples reciprocally prove each 
other. 

7. If $100 gain $6 in 1 ypar,*in what tune will $400 gain $18 1 

8. If $40^ gain $18 in 9 months, what is the rate per cent, per 
annum? ' ^ 

9. What principal, at 6 per cent, per annum, will gain $18 in 9 
months? 

10. A usurer put out $75 at interest, and at the end of 8 months, 
received, for principal and interest, $79 ; I demand at what rate per 
cent, he received interest. Ans. 8 per cent 



IT t94L. Relriew of Proportion. 

QuestioBB, ^ What is ratio? Between what quantities does it 
exist ?- ''What is inverse ratio? — compound ratio? What is propor- 
tion? — rtUfc of three? How is it shown that the product of the ex- 
tremes equals the product of the means? What inversions of the ratios 
take place ? How is it shown that the operation of the rule of three 
depends on analysis? What is inverse proportion? — direct propor- 
tion ? — compound proportion ? 

BXBRCISSS. 

1. If I buy 76 yds. of cloth for $113*17, what does it cost per ell 
English? ^715. $1-861+. 

2. Bouffht 4 pieces of Holland, each containing 24 ells Kng.ish, 
for $96 ; how much was that per yard ? ^n5.$0*80. 

8. A iraniflon had provision for 8 months, at the rate of 15 otnces 
21* 
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to each person per day ; how much must be allowed per day, iii order 
thst the provision may last 9| months! Ans. l'2-ff oz. ^ 

4. How much land, at $2*50 per acre, must be given in exchange 
for 360 acres, at $3*75 per acre ? Ans, 540 acres. 

5. Borrowed 185 quarters of com when the price was 19s. ; how 
much must I pay when the piice is ITs. 4d. ? Ans. 202|^ qrs. 

6. A person, owning f of a coal mine, sells | of his share for 
jC171 ; what is the whole mine worth? Ans, jC380. 

7 If f of a gallon cost § of a dollar, what costs ^ of a tun ? 

\ Ans. $140. 

8. At jCl J per cwt., what cost 3j lbs. ? Ans. lOf d. 

9. If 4^ cwt. can be carried 36 miles for 35 shillings, how many 
pounds can be carried 20 miles for the same money? 

Ans, 907^ lbs. 

10. If the sun appears to move from east to west 360 degrees in 24 

hours, how much is that in each hour 1 — — in each minute ? 

in each second 1 Ans. to the last, 15'^ of a deg. 

11. If a family of 9 persons spend $450 in 5 months, how much 
would be sufficient to maintain them 8 (nonths, if 5 persons more were 
added to the family? Ans, $1120. 



ALLIGATION— Medial. 

IT ids. 1. A farmer mixed 8 bushels of corn, worth 60 
cents per bushel, 4 bushels of rye, worth 80 cents per bushel, 
and 4 bushels of oats, worth 4u cents per bushel ; what was 
a bushel of the mixture worth ? 

When several simples of different values are to be mixed, 
the precess of finding the average price, is called Alligation 
Medial, The average price is callfed She mean price, 

OPERATiON.^ Solution. — Multiply- 

8 btiskels, at $»60 j 60 X 8=$4'80. j^^^^;^/ *^^ P^^o^^fu^ 

4^A.^,a.$'8o;8ox4=mo. pt^':itlrw^Co?1 

4 hmheU, at $'40 ; 40 X 4 = $1*60. bustieb. In like manner 
1/. 7 7 T 7 ^/^ />/^ wc find the price of the 

16 husJuisare worth . $9*60. rye, and the oats in the 

1 bushel is worth $*60. mixture, and adding to- 

gether the prices cf the 
com, the rye, and the oats, we have $9'60, the price of84-4-J[-4s=16 
bushels, which are contained in the whole mixture, and dividing the 
price of 16 bushels by 16, we get the price of 1 bushel Am. 60 cents. 

Hence, the 

QnestioiiB.— iri9>« Wbatk alUgation medial?— mean rate 1 What 
is the ruh ? To what does it apply ? 
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Find the prices of the several simples and add them to- 
g€fdker for the price of the whole compound, which divide by 
the number of pounds, bushels, &c., to get the price of 1 
pound or bushel. 

NoTB. — Tho principles of the rule are applicable to many tzamples nol 

embraced by the above definition of Alligation medial. 

BXAMPI.S9 BOVL PRACTICBb 

2. A grocer mixed 6 lbs. <^ sugar worth 10 cents per lb., 8 lbs. 
worth 12 cents, 20 lbs. worth. 14 cents ; what is a pound of the mix- 
ture worth 1 Ans, $*12^. 

3. A goldsmith melted together 3 ounces of gold 20 carats fine,- 
and 5 ounces 22 carats fine ; what is the fineness of the mixture! 

^715. 21| carats. 

4. A grocer puts 6 gallons of water into a cask containing 40 gal . 
Ions of rum, worth 42 cents per gaUon ; what is a gallon of the mix- 
ture worth t Ans, 36^f cents. 

5. .On a certain day the mercury was observed to stand in the ther- 
mometer as follows : 15 hours of the day it stood at 64 degrees ; 4 
hours, at 70 degrees ; 2 hours, at 75 degrees ; and 3 hours at 73 de- 
grees ; what was the mean temperature of that day t 

Ans, 69-j^ degrees. 

6. A farm contains 16 acres of land worth $90 per acre. 22 acres 
worth $75, 18 acres worth $64, 10 acres worth $55, 30 acres worth 
$36, and 42 acres worth $25 per acre ; what is the average value of 
the farm per acre? Ans, $50*16 nearly per acre. 

7. A dairyman has 20 cows, 3 of which are worth $35 each, 4 are 
worth $30, 6 are worth $24, 4 are worth $20, 3 are worth $18 each, 
and 1 is worth $13 ; what is the average value t Ans, $24*90. 



Alligation Alternate. 

IT 196. 1. A farmer has 1 bushel of com, worth 60 
cents. How many bushels of oats, worth 40 cents, must hp 
put with it, to make the mixture worth 42 cents ? 

Solution. — The 1 bushel of com is worth 8 cents more than the 
jirice of the mixture, and as each bushel of oats is worth 2 cents less, he 
must take 4 bushels of oats, Ans, 

When the price of several simples, (corn and oats,) and the 
price of a mixture to be formed from them are given, the 
method of finding the quantity of each simple is called AU> 
g(Uim\ Alternate, 
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2. How many bushels of oats must the farmer take to mil 
with 2 bushels of corn, prices the same as above ? 

SoLTTTiON. — Eridently, twice as mnay as were required for 1 bushel, 
or, ' Am, 8 bushels. 

Note 1. — We see that 2, the number of bushels of com, equals the number 
of cents that the oats are worth less than the mixture, and 8, the number of 
bushels of oats, equals the number of cents that the com is worth more than 
the mixture. 
- Then, if the three prices had been pven, we might have taken 2, the differ- 
ence between the price of the oats and of the mixture for the number of bushels 
of com, and 8, the difference between the price of the com and of the mixture, 
for the number of bushels of oats, and we should have such a mixture. 

That is, we take the difference between the price of each sim^ 
. pie and of the mixture for the number of bzcshels of the other 
simple. 

Note 2. — By this process, the sum of the excesses, found by multiplying 8 

• cents, the excess of 1 Dushel of com, by 2, the number of busnels, equals the 

sum of the deficiencies, found by multiplying 2, the deficiency of 1 bushel of 

oau, by 8, the number of bushels. Or, 8 X 2 = 2 X 8, since the factors are the 

same in each. 

3. A merchant has two kinds of sugar, worth 6 cents and 
17 cents per pound, of which he would make a mixture worth 
10 cents ; how much of each must he take ? 

OPERATION. SoLunoif.— Take the 

r» . r • X iA X ( 6— 1 7 lbs. difference between 10 

Price of mixture, 10 cents. | ^^ J ^ ^^^^ and 17 for the number 
^ * of lbs. at 6 cents, and 

the difference between 6 and 10 for the number of lbs. at 17 cents. The 
sum of the deficiencies, 7 times 4 cents, equals the sum of the excesses, 
4 times 7 cents. 

Note 3. — This gives a mixture of 11 pounds, and if 3 times, 5 times, one 
half, or any other proportion of the mixture be reqmred, the same proportion 
of each simple must evidently be taken. The same would be done if 3 times, 
6 times, &c., one simple were given. 

4. A merchant has two kinds of sugar, worth 8 cents and 
13 cents ; how much of each must he take for a mixture worth 
10 cents per pound ? 



OPERATION. 

8-^ 3 lbs. at 8 cents. 
> cents. 



T5 . ^ . ^ 1A ^ ) 8i 3 lbs. at 8< 
Price 01 mixture, 10 cents, j ^gj ^ ^^^^ ^^ ^3 ^ 

Note 4. — The price of the mixture in the last two examples is the sainc. 

5. A merchant has four kinds of sugar, worth 6, 8, 13, and 
17 cents per pound ; how much of each must he take for a 
mixture worth 10 cents ? 
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Piice of mixture, 10 cents. 



ALLIGATION. 


its.- 


\V7 

13-1 
17- J 


7. 
3. 

t 



OPEBATION. SoLUTicK. — Connecting 

h with 17, to show that 
sugar ai those prices art 
to be mixed, we have 1 
lbs. at 6 cents and 4 lbs 
at 17 cents, forming 8 
mixture of 11 lbs. worth 

10 cents. In like manner, we have a mixture of 5 lbs. worth 10 cents, 
by connecting 8 and 13. And 11 -{-5 ss 16 lbs. in all. 

Note 5. — We may see in this and all examples, that the sum of the dcll- 
ciencies equals the sum of the excesses. 

6. A merchant has 3 kinds of sugar, worth 6, 8, and 15 
cents ; how much of each must he take for a mixture worth 

11 cents per pound? 

OPERATION. Solution.— 

/ g — 4 We have not 

Price of mixture, 11 cents. I fl U' TxAJfr 

( iD-J-J 5+3 = 8. example, but 4 
lbs. at 6 cents, 
.-nay be mixed with 5 lbs. at 15 cents, and 4 lbs. at 8 cents, with 3 lbs. 
at 15 cents. The 15 is connected with both, because we take two por- 
tions at this price, 5 lbs. to mix with 4 lbs. at 6 cents, and 3 lbs. to mix 
with 4 lbs. at 8 cents. We have, then, 8 lbs. at 15 cents. 

IT 197. From the examples explained, we have the fol- 
lowing 

RUIJS. 

I. Write the prices of the simples directly under each 
other, beginning with the least, and the price of the mixture 
at the left hand. 

II. Connect each price less than the mean price with one 
or more greater, and each price greater with one or more that 
is less. 

III. Write the difference between the price of the mixture 
and of each simple opposite to the price or prices with which 
it is connected ; the number or numbers opposite to the price 
of each simple will express its quantity in the mixture. 

IV. If any measure or multiple, as one third, or three times 
one of the simples is to be taken, the same measure or multi- 
Questions. — IT 196* Why 4 bushels of oats to 1 of com, Ex. I and 2 ? 

What equalities appear from Ex. 2 ? How could we have made such a mix- 
ture as we have, it the prices only had been known? Give the general method 
of fonntng sucn mixtures. What are equal, as explained in note 2 ? Why 1 
What must be done if a greater or less quantity of the mixture be required 7 — 
of one simple 7 Why are numbers connected 7 What b done in Elx. 6 whcs 
there are not two pairs 7 What is alligation alternate 7 
iriOT* What is the rule? 
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pie of each o» the other simples will be required. Or, if any 
measure or multiple of the whole compound be required, the 
same measure or multiple of each simple must be taken. 

EXAiytPLeS FOR PRACTICE. 

1. What proportions of sugar, at 8 cents, 10 cents, and 14 cents 
per pound, will con^MJse a mixture worth 12 cents per pound? 

Ans, In the proportion of 2 lbs. at 8 and 10 cents to C lbs. at 14 
cents. 

2. A grocer has sugars, worth 7 ce»ts, 9 cents, and 12 cents pei 
lb., which he would mix so as to form a compound worth 10 cents 
per pound ; what must be the proportions of each kind ! 

Arts. 9 lbs. of the first and second, to 4 lbs. of the third kind. 

3. If he use 1 lb. of the first kind, how mndi must he take of the 

others? if 4 lbs., what? if 6 lbs., what? if 10 lbs., 

what? ^if 20 lbs., what? 

Ans. to the last,. 20 lbs. of the second, and 40 of the third. 

4. A merchant has spices at 16d^ 20d., and 32d. per pound ; he 
would mix 5 pounds of the first sort with the others, so as to form a 
3ompound worth 24d. per pound ; how much of each sort must he 
use ? Ans. 5 lbs. of the second, and 7i lbs. of the third. 

5. How many gallons of water, of no value, must be mixed with 
60 gallons of rum, worth 80 cents per gallon, to reduce its value to 
70 cents per gallon ? Ans. 8|- gallons. 

6. A man would mix 4 bushels of wheat, at $1*50 per bushel, with 
rye at $1'16, corn at $'75, and barley at $'50, so as to sell the mix- 
ture at $'84 per bushel , how much of each must he use? 

7. A goldsmith would mix gold 17 carats fine with some 19, 21, 
and '34 carats fine, so that the compound may be 22 carats fine ; what 
proportions of each must he use? 

^n^. 2 of the first 3 sorts to 9 of the last. 

8. If he use 1 oz. of the first kind, how much must he use of the 
others? What would be the quantity of the compound? 

Ans. to the last, 74 ounces. 

9. If he would haye the whole compound consist of 15 oz., how 

much must he use of each lynd ? -r if of 30 oz,, how much of each 

kind? if'of 37i oz., how much? 

Ans. to the last, 5 oz. of the first 3, and 22^ oz. of the last. 

10. A man would mix 100 pounds of sugar, some at 8 cents, some 
at 10 cents, and some at 14 cents per pound, so that the compound 
may be worth 12 cents per pound ; how much of each kind must he 
use? 20ib8. at 8 cts. ) 

20 lbs. at 10 cts. V Ans, 
60 lbs. at 14 cts. ) 

11. A grocsr has currants at 4d., 6d., 9d., and lid. per lb., and ho 
would make a mixture of 240 lbs., so that the mixture may be sold 
at 8d. per lb ; how many pounds of each sort may he take ? 

Ans, 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &o. 

NoT«.~ T'lis qiiesMon miy have five differunt answers. 



Digitized by VjOOQIC 



T 198, 199. BXCHaNOE. &5I 



EXCHANGE* 

IT 198. If a farmer, A, has corn, and a manufacturer, B, 
has cloth, each more than he needs himself, while he wants 
some of the article possessed hy the other, an exchange will 
be made for mutual accommodation. But' if B does not want 
A's corn, while A still wants the cloth, the latter must find 
a third person, if possible, who wants his corn, and can give 
.him something for it which B may want. This might be 
difficult, unless some article was settled on, which every one 
Would take; then A might exchange his corn fof it, as B 
would part with his cloth for such an article, since, if every 
one would take it, he could procure with it whatever he 
might desire, though he did not want it himself. 

Such an article is called money. Gold and silver, contain- 
ing great value in little space, are employed for money among 
civilized nations, and sometimes copper, to represent small 
values. This exchange between individuals is called trade, 
or commerce. 

Note 1. — Since gold and silver, in Iheir pure state, are too flexible for the 
purposes of a circulating medium, nine parts of pure gold and one part of sil- 
ver and copper, in et^ual quantities, are used by tne U. S. government, for gold 
coins, nine parts of silver and one of copper, for silver coins. The baser metal, 
in each Instance, is called alloy. The English goveniment uses only one part 
of alloy to eleven of the gold, and a little less alloy in silver coins. Hence, 
English coias are more valuable than ours of the same weight. Again, as 
coins are troublesome, and sometimes expensive to tran$j)ort, and also iSuner 
loss by wear, bank bills are nHioh used for circulation, which, though valueless 
themselves, are readily taken as money, being payable in specie, on demand, 
at the banks which issued them. The coins are called specie^ in distinction 
from paper monay, and together they form what is called the circulating me- 
dium, or currency. 

Note 2. — By \\i& fineness of gold, is meant its purity, a twenty-fourth pan 
of any quantity being called a carat. When,4br example, there are two partt 
of alloy to twenty-two of pure gold, it is said to be twenty-tA#o carats fine. 

IT I99« Bank bills can be used in trade by individuals 
of the same country, but are not convenient in trade between 
those of different countries, since they would be removed too 
far from the place where payable. But the cost and risk of 

Questions* — IT 198. What trade are A and B suj posed to make ? What 
will A do, if B does not want his corn ? What Is exchange ? What is money 7 
What are used for money, and why? How much do coins want of being pure 
gold and silver? What is the value of English coins compared with ours, and 
why ? Why are bank bills used ? What do you understand to be the differ- 
ence between a bank bill now described, and a bank note, IT 174? What w 
sppcie? What is currency? What is meant by fineness of gold? —by 
canit ? — by cnratsi fine ? Iliustrate. 
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transporting specie is considerable. If, for instance, Boston 
merchants purchase goods in Hamburgh to the amount of 
$2,050,000 a year, and the expense of transporting specie was 
3 per cent., which is only a moderate allowance, this expense 
would be $61,500 to make payments for one year. If, on the 
other Laud, Hamburgh merchants should purchase $2,000,000 
worth of goods, it would cost them $60,000 to make the pay- 
ments in specie. 

To reduce this expense, the following method has been de- 
vised. A B, a Boston merchant, has $10,000 due him in 
Hamburgh, from C D. IJe writes an order for the sum, and 
finds some one who owes $10,000 to another merchant in 
Hamburgh. He sells to him this order, and the purchaser 
sends it to his creditor, who goes to C D, A B's debtor, and 
receives the money. In this way, $2,000,000 of the Boston 
purchase might be balanced by the $2,000,000 purchased 
in Boston by Hamburgh merchants, and the Boston mer- 
chants would hare to send only $50,000, the balance, thus 
reducing the expense of making payments between the two 
ports from $121,500 to $1500 ! 

Such an order is called a BUI of Exchange. 

Note 1. — Lest a bill of exchange may be lost, or delayed, turee copies are 
sent, by different conveyances, and when one is paid, the others are canceled. 
The form of one bill, to which the others agree, except in the numbers of the 
bills, is here given. 

Exchange for $10,000. Boston, Jan. 1, 1848. 

Three months after date, pay this, my first of exchange, 
(second and third of the same tenor and date not paid,) to the 
order of Flemming and Johnson, ten thousand dollars, value 
received, with, or without further advice from me. A B. 

CD, 

Merchant at Hamburgh. 

Note 2. If A B had to be at the expense of bringing from Hamburgh the 
specie on his due, he could afford to sell his bill for less than 910,000, on ac- 
count of freight. This he would have to do when more was to be paid from 
Hamburgh to Boston than from Boston to Hamburgh, that is, if the balance 
of trade were in favor of Boston, as there would not be demand for all the 

Questions. — IT 199* Why are not bank bills convenient in exchange 
between different countries? What difficulty in paying with specie? Illus- 
trate by ihe example of trade between Boston and Hamburgh. How is A B 
supposed to ffet his pay from Hambureh, on a debt of $10,000? How much 
is saved by this means, in the supposed trade between the two ports ? Why 
mu»t $5i},000 of specie be sent to Hamburgh 1 What is a bill of exchange 7 
What care is taken in sending bills? Give a form. What would be the 
form of the second bill ? — of the third ? When, and why, is exchange below 
rur 7 — above \yax ? Why do brokers denl in exchange ? 
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oniers on Hiunbursfh, And specie would have to be brought on 9ome« Ez 
clianoe is then said to be below par. But if the purchaser had to pajr for 
fre'^ntin^ the money he owes to Hamburgh, he could afford to pay more than 
Si 0,000 *or A B's bill, which he would have to do when the balance of tradj 
was agt lust Boston, that is, when Boston owed more to Hamburgh tl an it had 
owing, for then there would not be orders on Hamburgh sufficient to pay the 
tlob*.s, and some must send specie. Exchange is then said to be above par^ of 
at a premium. 

Note 3. —The broker is the medium between the seller' and purchaser of 
bills, since the former might not knew to whom he could sell, or the latter of 
whom he could buy. Brokers, purchase bills, or take them to sell on commis- 
sion. 

The illustrations of the principles of exchange will be applied to exchange 
^'ith England and France. 



Exchange with England. 

IT 900« The nominal value of the pound sterling is 
$4*44f , consequently, a bill of exchange for £1000 is said to 
be worth $4444'44|. But by comparing the materials of the 
English sovereign, a gold piece representing a pound, and the 
eagle of our currency, the former is worth about $4'86^. Sov- 
ereigns, however, are more or less worn by use, those dated as 
far-b«ck as 1821 being worth no more than $4*80. It is pre- 
sumed that a quantity will average $4*84 each, and at this 
value they are taken in payment of duties. If, now, the 
nominal pound, $4*444, ^^ multiplied by '09, $4*44| X *09 
= *40, and the product be added to it, $4*44|-|-*40=$4*84|, 
it will be changed to about its value, in the custom-house es- 
timations. If *09i be added to the nominal pound, it will 
become $4*86§, nearly its commercial value. When, then, 
sterling exchange is quoted at 9 or 9J per cent, advance, we 
must understand that bills sell for their par value. When 
above these rates, they are at a premium • when below, at a 
discount. 

Note 1. — In tile following examples we shall consider 9^ per cent, above 
the nominal, the par value. The pupil must not suppose, however, that 10 per 
cent, above the nominal, would be i per cent, above the real value of a biU. 

1 A merchant sells a bill of exchange for jCSOOO at its par value • 
TV hat does he receive 1 Ans, $24333*33i. 

2. A merchant sold a bill of exchange for jCTOOO sterling, at 11 
per cent, advance ; what did he receive more than its real value ? 

ins. $4G6*66». 

3. A merchant sells a bill on London for JC4000 at 8 per cent, 
above its nominal value, instead of importing specie at an expense of i 
per cent. ; what does he savet Ans, $122*661. 

20 
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4« A broker aetd a bill of eaEofaange lor J&SOOO, on cttrnniawnn, at 
10 per cent, above its nominal value, receiving a commission of -j^ 
per cent, on the real value, and 5 per cent, on what he obtained for 
the bill above its real value ; what was his commission T 

Alts. $11'95^. 

Note 2. — Though dollars and cents are the denommations of U. S. money, 
shillings and pence are much used in common calculations. But the dollar 
has diBerent values in difierent sMes, as expressed in shillings ; thas, in 
New York, Ohio, and Michigan, it is 8 shilUags ; in North Carolina, 10 shil- 
lings ; in New Jersey, Pennsylvania, Delaware, and Maryland, it is 7 shillings 
6 pence ; in Georgia and South Carolina it is 4 shillings 8 pence, while in the 
other states it is 6 shillings. The chafi§e o( m<Hiev from one of these cur- 
rencies to the other is not now worthy of a formal discussipn, as a method 
will readily suggest itself to the practised arithmetician, and the custom of 
using these denominations, it is hoped, will be speedily given up for the sim- 
pler system of our fcdcnil currency. Thiis, as 6 shillings in New England 
equal 8 shillings m New York, add one ihird of any number of shillings N. E. 
currency to the imn^bcr, and we have the value expressed in shillings N. V 
currency. 



Exchfitnge with Franoe. 

IT 9W. The unit of French money is the frane, the value 
of which is $*18f . In the quotations of French exchange, we 
have the number of francs tnat the dollar is rated at. As $1*00 
7 

is equal to 5 ^r^—francs = 5*376 +, hence, when a dollar 

IS worth 5'37/^ francs, it is at par. 

1. A New York merchant sold a bill of exchange for $2500 on 
Havre, at 5'4 francs per dollar ; what did he obtain for it more than 
its value? Ans. $11. 

2. A merchant bought a bill on Havre of $2800 at 5*31 francs per 
dollar ; what did he give less than its value! Arts. $34*552. 

Questions. — IT 200. What is the nominal value of the English pound ? 
— the real value? What are sovereigns of 1821 worth? Why no more? 
What is the average value of sovereigns supposed to be, and where are they 
taken at this value ? How is the pound changed from its nominal to its r^ 
vaiu(> ? What is aaded to the nommul value in the examples ? What is said 
of 10 per cent. ? What denominations are still used in common calculatioiis 1 
What are the different values of the dollar in different states ? 

f 201. What is the unit of French money? — its value? ^Vhat Is the 
par value of the dollar, as expressed in francs i 
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^ 303. Value of Gold Coins. 

{A<xor(Ung to the Laws passed hy Congress,. May and June, 1834.] 



NAins OP Coins. 






d. cm. 


ONITED STATES. 




Eagle, coined before July 31, 




1834, 


10 66 5 


Shares in proportion. 




FOREIGN GOLD. 




AUSTRIAN DOMINICWa 




Souverein, 


337 7 


Double Ducat, 


4 58 9 


Hunitarian, do.. 


2 29 6 


BAVAttlA. 




Carolln, 


4 95 7 


Max d'or, or Maximilian, 


3 31 8 


^uca^ ' ' 
BERNE. 


2 27 6 




I 96 6 


Pistole, 


4 54 2 


BRAZIL. 




Johanriea, i in proportion, 


17 6 4 


Dohrawi, 


32 70 6 


Dobra, 


17 30 1 


Moidore, i in proportion, 


6 55 7 


Crusade, 


63 5 


BrvT;Nsvi/^"jK. 




Pistole, double in proportion, 


4 54 8 


Ducat, 
COLOGNE. 


. 2 23 


Ducat. 


226 7 


COLOMBIA. 




DoiibltHtns, 
DENMARK* 


15 5^5 


Ducat, Current, 


1 81 2 


Ducat, Si)ecie, 


226 7 


Christian d'nr. 


402 1 


EAST INDIES. 




Rupee. Bombay, 1818, 


7096 


Rupee, Madras, 18*8, 


7 11 


Pasoda. Star, 


1 79 8 


ENGLAND. 




Guinea, half in proportion, 


6 07 5 


Sovereiffn, do., 


4 84 6 


Seven SIhiUing Piece, 


1 69 8 


FRANCE 




Double Louis, coined before 




1786, 


9697 


Louis, do., 


4 84 6 


Dou!)Ie Louis, coined since 1786, 


9 15 3 


Louis, do. do.. 


4 57 6 


Double Napoleon, or 40 francs. 


7702 


Napoleon, or 20 do., 
FRANKFORT ON THE MAIN. 


385 1 




Ducat, 


2 27 9 


GENEVA. 




Pistole, old, 


3985 


Pistole, uew. 


3444 


GENOA. 




Sonuin, 
HAMBURG. 


2302 


Ducat, 'louble In iiroportion, 


2279 



Nambs op COBll^ 



d. cm. 



HANOVER. 
Double George d'or, single in 

proportion, 7 87 8 

Ducat, 2 29 6 

Gold Florin, double in propor^ 
lion. • 1 67 C 

HOLLAND. 
Double Ryder, 12 20 6 

Ryder, 6 04 3 

Ducat, 2 27 5 

Ten Guilder pieca, 6 do. in pro- 
portion, 4 03 4 

MALTA. 
Double Louis, 9 27 8 

Louis, 4 85 2 

Demi Louis, 2 33 6 

MEXICO. 
Doubloons, shanjs m proportion, 15 53 5 

MILAN. 
j*qum, 2 29 

Doppia, or Pistole. 3 8(» ? 

Fsny L'lvie i lece, 1808, 7 74 2 

NAPLES. 
Six Ducat Piece, 1783, 5 24 9 

Twodo.,orSe(iuin, 1762, 1 59 1 

Three do., or Oncetta, 1818, 2 49 

NETHERLANDS. 
Gold Lion, or Fourteen Florin 

Piece, 5 04 « 

Ten Florin Piece, 1820, 4 01 9 

PARMA. 
Quadruple Pistolo, double in 

proportion, 16 62 8 

Pistole or Doppia, 1787, 4 19 4 

do. do., 1796, 4 13 6 

Maria Theresa, 1618, 3 86 1 

PIEDMONT. 
Pistole, coined since 1785, iialf 

in proportion, 6 41 1 

Sequin, half in proportion. 2 28 

Carlino, coined since 1736, half 

in proportion, 27 34 

Piece of 20 francs, called Ma- 
reneo, 3 56 4 

POLAND. 
Ducat, 2 27 6 

PORTUGAL. 
Dobraon, 32 70 6 

Dobra, 17 30 1 

Johannes, 17 06 4 

Moitlore. half in propoition, 6 65 7 

Piece or 16 Testooi.^, or I6J0 

Rees, 2 12 1 

Old Crusodo, of 400 i*X9 58 6 

New do., i80 io., 63 6 

Milree, coined in 17^5, 78 

PRUSSIA. 
Ducat, 1748, » 27 9 

do., 1787, 2«8 7 



Digitized by VjOOQIC 



S260 



UVODCCIBIALa 



T208 



Namm op Coma 




SAMwa Conn. 






d.c.m. 




d. cm. 


Fitjdrrkk, double, 1769, 


7 W 5 


Coronllla, Odd Dollar, or Yin- 




di.-. do., 1800, 


7 95 1 


tern, 1801, 


963 


do. single, 1778, 


3997 


SWEDEN. 




do. do., 1800, 


3 97 5 


Ducal, 


8235 


RO^t.^:. 




SWITZERLAND. 




Sequin, coinod afnee 1760^ 


226 1 


Pia'ole of BdTtfUc Bapnblle, 




Scudo of Republic, 
Rj5blA. 


15 81 1 


TREVES. 


4 66 


Ducat, 1796, 


2297 


Ducat, 


8207 


do., 1763, 


226 7 


•KIRKEfY. 




Gold Ruble, 1756, 


96 7 


Sequin Fwducli, of Constantl* 




do., 1799, 


73 7 


nople, 1773, 


1868 


do. Poltin,1777, 


a'>6 


do., 1789, 


1£4S 


Imperial, 1801, 
Halfdo.. 1801, 


7 829 


Half Misseir, 1818, 
Sequin Fonducll, 


62 1 


3933 


1 83 


SARDINIA. 






3028 




9 47 2 


TUSCANY. 




SAXONY. 




Zechino, or Sequin, 

Ruspone of the kingdom of 


2 31 8 


Ducat, 1784, 


226 7 




do., 1797, 


2 27 9 


Eiruria, 


6938 


Augustus, 1754, 


3926 


VENICE. 


1 


do., 1784, 
SiaLY. 
Ounce, 1761, 


3 97 4 


Zechino, or Sequin, staarea m 




2504 


proportion, 
WIRTEMBURG. 


2 31 


Double do., 1753, 


5044 


Carolin 


4898 


WAIN. 




Ducat, 


2235 


Doubloon. 1772, double and sin- 




ZURICH. 




gle, and cliarea io proportion. 
Doubloon, 


16 02 8 


Ducat, } )uble and half in pro* 




16 53 6 


portion, 


26 7 


Pistole. 


3884 




, 



DUODECIMALS. 

IT 208. Duodecimals are fractions of a foot. The word 
IS derived from the Latin word duodecim, which signifies 
tiaelve. A foot, instead of being divided decimally into ten 
equal parts, is divided duodecivially into tioBlve equal parts 
celled primes, marked thus ('). Again, each of th^se parts 
is conceived to be divided into twelve other equal parts, called 
5e:cf7ids, ( " ). In like manner, each second is conceived to 
be divided into twelve equal parts, called thirds ('"); each 
third into twelve equal parts, called fourths (""); and so on 
to any extent. 

In this way of dividing a foot, it is obvious, that 

1 prime is -^ of a foot. 

1 ^:econd is -j^ of -,^, . . . . = yj^ of a foot, 

r" third is 1^ of ^ of tV> • • = ttW of a foot. 

1 " fourth is y^ of ^ of -jiy of T^, = ^js}^^ of a foot. 

1 "" iilln is ^ of ^ of 1^ of ^ of ^, = yxtWy ^^ ^ ^^^^» *^ 
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12"" fourths make 1'" third, 
12"' thirds . . .1" second, 
12" seconds . .1' prime, 
12^ primes, . « 1 foot. 

Note 1. —The marks, ', ", '^^ '^, Ac., which distingubh the cliffeient parts, 
're called the indices of the parts or deDominations. 

Note 2. — The divisions of a unit in duodecimals are uniform, just ns io 
•iecimal fractious, with this difference: they decrease in a twelve-^old jtwyor 
tioii, 12 of a lower denomination making 1 of a higher. Operations in them 
are consequently the same as in whole numbers or decimals, except that 12 is 
the carrying niunber instead of 10. 



Multiplication of Duodecimals. 

IT S04« Duodecimals are used in measuring surfaces and 
solids, 

1. How many square feet in a board 16 feet 7 inches long, 
und 1 foot 3 inches wide ? 

Note. — Length X breadth « superficial contents, (IT 48.) 

OPERATION. Solution. — 7 inches, or primes, =s -^ of 

/^ ^ a foot, and 3 inches =» -fW of a foot ; conse 

LfTigth, 16 7 quently, the product of T X 3' = i% of a 

hreadthy 1 3 foot, that is, 21"= 1' and 9"; wherefore we 

set down the 9", and reserve the 1' to be car 

4 1' 9" J^ed forward to its proper place. To mulii- 

16 7' p^y ^^ ^^^^ ^y 3'' ^^ ^° ^^^® Ts ^ -^=\^- 

that is, 48' J and the. 1' which we» reserved 

, Q,, makes 49', ss 4 feet V ; we therefore set down 
Ans, 20 8, y the 1', and carry forward the 4 feet to its 
proper place. Then, multiplying the raulti- 
plicand by the 1 foot in the multiplier, and adding the two products to- 
gether, we obtain the Answer y 20 feet 8' and 9". 

Note 1. — In all cases the product of any ttco denominations will always be 
of the denomination denoted by the sum of their indices. Thus, in the above 
example, the sum of the indices of 7'X3'is"; consequently, the product is 
21"; ana thus pnm-es multiplied by primes, produce seconds; primes multi- 
plied by secondSy produce thirds; fourths multiplied hyffths^ produce ninths^ 



Questions* — ^ 203* What are duodecimals ? Explain the duodecima] 
divisions and subdivisions of a foot. Repeat the table. What are indices? 
What part ofa foot is i'? — I"? — r ? — l""! — I**"? What differenco 
Detween the Acimal and duodecimal divisions of a unit 7 Haw are o])erutions 
nn (hinilecimab performed? 

22* 
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2. How many solid fe^ in a block 15 ft. & long, 1 ft. & 
wide, and 1 ft. 4' thick ? 



OPERATION. 

/^ 
Length, 15 8' 
Breadth, 1 5' 


r ■ 




6 
15 


6' 

8' 


4' 


TAicA7i€««, 


22 

1 


2' 
4' 


4" 


\ 


7 
22 


4' 
2' 


9" 4" 
4" 



The length mnltlplfed by the4>i«aritti, 
and that product by the itiicknes^. gives 
the $olid amterU$i (IT 61.) 



Ans. 29 7' 1" 4'" 
Hence, To multiply'^duodecimals, 

RULE. 

I. Write the multiplier under the multiplicand, like de- 
nominations under like, and in multiplying, remember that 
the product of any two denominations will be of that denomi- 
nation denoted by the sum of their indices, 

XL Add the several products together, an'* their sum will 
be the product required. 

EXAMPLES FOR PRACTICE. 

3. How many square feet in a stock of 15 boards, each of which is 
12 ft. S' in length, and 13'^v^de? Atis, 205 ft. IC. 

4. What is the product of 371 ft. 2^ 6" multiplied by 181 ft. l' 9"? 

Ans. 67242 ft. 10' 1" 4'" 6"". 
6. There is a room plastered, the compass of which is 47 ft. 3', 
and tlie hight 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft. 4' 6". 

6. What will it cost to pave a court yard, 26 ft. 8' long by 24 ft 
9' wide, at $*90 per square yard ? Ans. $66. 

7. There is a house containing- two rooms, each 16 ft. by 15 ft. 4 
a hall 24 ft. by 10 ft. 6'; three bed-rooms, each 11 ft. 4' by 8 ft. ; a 
pantry 7 ft. by 9 ft. 6' ; a kitchen 14 ft. 2^ by 18 ft., and two chain- 

<iueMUoiis«^irao4* For what are doodecimals used? Of what dc 
Domination is the product of any two denominations ? Repea^he rule for the 
multiplication of duDdecimals. How do you carry from on^KEu>mination to 
another? How is masons* work estimated? What it ttadcr&U)od by girt, 
and for what used 7 
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here, each 16 ft. by 20 ft. 8' ; what did tlie work of flooring cost, at 
$'02 per square foot? Ans. $39*95. 

Note 2. — Masons' work is estimated bv the perch of \6h feet in length, I^ 
feet in width, and 1 foot in hyj|^. A percli contains 24 '75 cubic feet If any 
Krall be U feet thick, its contHl^MHfldtaa|sny tie found t>y diTklin^ its su- 
perficial contents by 16^ ; but T^J^^^^^VtHic'kuess than i^ feet, its cubic 
contents must he divided by 2A''^j^^^^Ko reduce it to perches. 

Joiners, painters, plasterers, bri^WI^^, and masons, 'malie no allowance 
for windows, doors, &c. Brick-iuyers and masons make u£ allowance for 
corners to the walls of houses, cellars, &c., but c^stimale ihcir work by the 
girt, that is, the length of the wall on the oirtside. 

8. The side walls of a cellar are each 32 ft. 6' loner, the end walls 
24 ft. 6', and the whole are 7 ft. hioh, and l-i ft. thick ; how many 
perches of stone are required, allowing nothing for waste, and for how 
many must-the mason be paid ? 

A S ^^"^f perches in the wall. 

( The mason must be paid for 48-^ perches. 
■ 9. How many cord feet 9f wood in a load 7 feel long, 3 feet wide, 
aad 3 feet 4 inches high, and what will it cost at $'40 per eord fm)t^ 
Ans. 41 cord feet, and it will cost $1*75. 
10. How much wood in a load 10 ft. in length, 3 ft. O' in width, 
and 4 ft. 8' in hightt and what will it cost at $1'92 per cord? 

Ans. 1 cord and 2|^| cord feet, and it wi' cost $2*62 J. 

V 20S» By some surveyors of wood, dimensions are 
taken in feet and decimals of a foot. For this purpose, make 
a rule or scale 4 feet long, and divide it into feet, and each 
foot into ten equal parts. Such a rule will be found very 
convenient for surveyors of wood and of lumber, for painters, 
loiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no other than so many 
operations in decimal fractions. 

1. How many sqaare feet in a hearth stone, which, by a rule, as 
above described, measures 4*5 feet in length, and 2*6 feet in width? 
and what will be its cost, at 75 cents per square foot 1 

Ans. 11*7 feet; and it will cost $8*775. 

2. How many cords in a load of wood, 7'5 feet in length, 3*6 feet 
in width, and 4*8 in hight? Ans. 1 cord \f^ cu. ft. 

3. How many cord feet in a load of wood 10 feet long, 3'4 feet 
wide, and 3*5 high? Ans, 1-^^. 



Questions* — H 205. How do some surveyors of wood tpUe dim-n- 
sions I Explain the rule used in measuring. How are dimensions *akt!i ov 
it ostiiiiittnl'? 



v._^te.\--;v'.^ 
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INVOLUTION. 
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INVOLUTION. 



First power. IT 
a yard, 



S'lcortd power. 




D 



Third 'poioer. 




Fourth pouter. 




^^^^^ leet in length (H 111) are 
liM|^|fc|ure ; 3 in length and 3 in 
width, 3 xWBfsquare feet, are a yard 
square measure; 3 in length, 3 in width, and 
3 in hight, 3x3 X 3 =="27 solid feet, are a 
yard, cubic measure, (1F113.) 

When a number, as 3, is multiplied into 
Itself, and the product by the original number, and so on, the 
several numbers produced are called pmverSj and the process 
of producing them is called Involution. 

The first number, riepresented by a line, is 
called the first power,^or root ; the second, rep- 
resented by a square,* is called the square, or 
2d power ; the third, represented by a cube, is 
called the cube, or 3d power. 

The 4th power of 3 is 3 times the 3d 
power, 3 blocks like that employed to 
represent the 3d power, and may be rep- 
resented by a figure 3 times as large, that 
is, 3 feet wide, 3 feet high, and 9 feet long. 
The 5th power, by 3 times such 
a figure, or one 3 high, 9 wide, and 
9 long. 

The 6th power, 3 times this, by 
a figure 9 long, 9 wide, and 9 
high, or a cube. 

Thus it may be shown that the 
9th, 12th, 15th, 18th, &c., powers, 
may be represented by cubes ; the 
7th, lOth, I3th, 16th, &c., by fig- 
ures having greater length than 
width and hight; the 8th, 11th, 
14th, 17th, &c., by figures having 
greater length and width than 
hight. 

To involve a number^ take it as 
a factor as many times as is indicated by the required power. 

Note. 1 — The number denoting the power is called thtffelkiei:, or expo* 
vjrrtf. i thus, 6* deii )tcs that 5 is raised or involved to the 4 th power. 



Fifth power. 




Sixth power. 
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EXAMPLES FOR PRACTICE. 

I. What is the square, or 2d power, of 7 1 Ans, 49. 
8. What is the square of 30 1 Ans, 900. 
3. What is the square of 4000 ? Ans. 16000000. 
« What is the cube, j^y^g|H^ t Ans. 64. 

5 What is the cube ^^^^^^^| Ans, 512000000. 

6 What is the 4th po^^^^^^V Ans. 12960000. 

7 What is the square o^^BIIVn 21 of 31 of 41 

Ans, 1, 4, 9, and 10. 

8. What is the cube of 11 of21 of31 of41 

Ans. 1, 8, ^7. and 64. 

a. What is the square of § 1 of|1 offl 

Ans, |, ^f , and |f . 

10 What is the cube of §1 of fl of J1 

Ans. ^, tPj^, and ff J. 

II. What is the square of 41 — the 6th power of ^1 ^ 

Arts, J aW ^. 

12. What is the square of 1*5 1 the cube ? 

Arw. 2*25, and 3*375. 

13. What is the 6th power of 1*2 1 Ans. 2*985984. 

14. Involve 2| to the 4th power. 

Note 2. — A mixed number, like the above, may be reduced to an im- 
proper fraction before involving ; thus, 2i = ^ ; or it may be reduced to • 
decimal; thus, 2isa2'25. 

Ans, Sg^ = 25iU' 

15. What is the square of 4 J 1 Ans. -i^f-l = 23||. 

16. What is the value of 7*, that is, the 4th power of 7 1 

Ans. .2401. 

17. How much is ^f 6M 10^1 

Ans, 729, 7776, 10000. 

18. How much is 2M 3«1 4M 5^1 6«1 

10^ 1 Ans, to the last, 100000000. 

NoTs 3. — The powers of the nine digits, from the first power to the fifth 
may be seen in the following 

TABI^E. 



Roots . . 1 or l8t Powera | I | 


2 31 4 * 


* y ■ 6| 9' 


iSquare* . 


or 2d Powera | 1 


4 9) 16 25 


36 49 64| 81 


Cubes . . 


or 3d Powera | 1 


8 27 1 64 125 


216 343 512 1 729 


Biquadrates or 4th Powera | 1 


16 81 1 26fi ^^ 


1296 


2401 40961 6->61 


Sursoiids . or 5ih Powera | 1 


a2 2i3li024 3125 


777^ 


16807 3276S 169019 





Qacstions* — IT 906* What are powers? How is the first power lep 
resented? Why is the second power called the square? Why the third 
called the cul»ef How is the fourth power represented ? — the fafth ? — the 
sixth? — thetantb? — the fourteenth? —the twenty-first? —the twenty- 
third ? — tl^^^y.fifth ? What *s involution ? How is a number involved 
to any powe^^Pfhat is tSe index, ar.4 how written 7 How is a mizcd num* 
ber involved 7 

Digitized by VjOOQIC 



tea BVQLUTION. I i07,St M 



EVOLUTION. 

IT 907. Erolirtion, ^^^e e xtrac ting of roots, is the 
method of finding the ro^^^hmj^^k or number. 

The root^ as we hav^^^^^^^^P number, v^hich, by a 
continual multiplication ii^HBB^duces the given power, 
and to find tie square root of a number (one side of a square 
^vhen the contents are given) is to find a number, which, 
being squared, will produce the given number ; to find the 
cube root of a number (the length of one side of a cubic body 
when the solid ^ontento are given) is to find a number, which, 
being cubed or involved to the 3d power, will produce the 
given number : thus, the square root of 144 is 12, because 
12* ==^4 ; and the cube root of 343 is 7, because 7^, that is 
7 X 7 X 7 5= 343 ; and so of other numbers. 

Note. — AUhoHgh tliere is no number which will n"t produce a perfect 
power by involution, yet there are maiiy numberg of whi ,h precise roots can 
never be obtained. But, by the help ot decirreoUf we can approximate, or ap- 
proach, towards the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd numbers, and those 
whose roots can be exactly obtained are called rational numbers. 

The square root is indicated by this character /^ placed before the num- 
ber ; the other roots by the same character, with the index of the root placed 
over it. Thus, the square root of 16 is expressed >^16 ; am' the cube root ol 
27 is expressed ^ 27 ; and the 6lh root of 7776, y^7767. 

When the power is expressed by several number.^, with the sign 4- or — 
between them, a line, or vinculum^ is drawn from the top of the "ign over all 
the parts of it ; thus, the square root of 21 — 5 is >v/21— 5. 



Extraction of the Square Root. 

IT 908» 1. Supposing a man has 625 yards ot carpet- 
ing, a yard wide, what is the length of one side of a square 
room, the floor of which the carpeting will cover? that is, 
what is one side of a square, which contains 625 sanare 
yards ? 

Solution. — We may find one side of a square containing 625 square 
f ards, that is, the square root of 625, by a sort of trial ; ana, 

Questions* — IT SOT. What is evolution? What is a root? —the 
square root, and how found ? — the cube root, and how foin^lGiYe exam 
pies. What do you say of perfect powers and perfeet rod^^Dive the dis 
tinctioo between surd and rational numbers. How is th^^Bne root indi- 
ciited 1 — the c ibe roct '* De^be thrs manner of using the Tmculiun. 



r foimdlGi 
troc^Mpiv 
s th^^Pne ] 
g the Tmculiu 
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1st. We will cndeaTor to ascenain how many figurer. there wiA be in 
the root. This we can easily do, by pointing off the numbtr, from units, 
into periods of two figures each j for the square of any root always con- 
imrja just twice as many, or one figure less than twice as many figures, 



a% are in the root. The 
8<iuar<* of 4 (4 X 4 = 1^ 



OPERATION. 

625(2 
4 

225 





3 = 9) contains 1 figure , the 
Vthe square of 9 (9 X 9 =» 
2 figures ; the square of 10 
100) contains 3 figures ; the ' 
32 (32 X 32= 1024) contains 
4 'figures ; the square of 99 (99 X 99 = 
9801) contains 4 figures; the square of 
100 (100 X 100 = 10000) contains 5 fig- 
ures, and so of any number. Pointing 
off the number, we find that the root 
will consist of two figures, a ten and a 
unit. 

2d. We will now seek for the first fig- 
ure, that is, for the tens of (he e||^, which 
we must.extract from the left «md peri 
od, 6, (hundreds.) The greatest squjeire 
in 6 (hundreds) we find to be 4, (hun 
dreds,) the root of which Is 2, (tens, zm 
20 J therefore, we set 2 (tens) in the root. 
Since the root is one side of a square, let 
us form a square, (A, Fig. I.,) each side 
of which shall be regarded 2 tens, sm 20 
yurds long. 

The contents of this square are 20 V 
20=s400 yards, now disposed of, and 
which, consequently, are to be deducteo 
ftvm the whole number of yards, (625,) leaving 225 yards. This de 
duction is most readily performed by subtracting, the square number, 4. 
(hundreds,) or the square of 2, (tens,) from tlte period 6, (hundreds,) and 
bringing down the next period to the remainder, making 225. 

3d. The square A is now to be enlarged by the addition of the 225 
remaining yards ; and in order that the figure may retain its square 
fomii the addition must be made on two sides. Now, if the 225 yard? 
be divided by the length of the two sides, r20-|-20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the sides c d and 
J c of the square A. 

But our root already found, = 2 tens, is the length of one side of thf 
figure A ; we therefore take double this root, = 4 tens, for a divisor. 

Thft dJvisor, 4, (tens,) is in reality 40, and we are to seek howTnany 
times 40 is contained in 225, or, which is the same thing, we may seek 
how many times 4 (tens) is contained in 22, (tens,) rejecting the righ'. 
hand figure of the dividend, because we have rejected the cipher .n the 

Qaestioms* — IF 909* . How may one side of a sc^uare, when the contents 
are giir«a bo fouod ? Why, in the trial, mutt we pomt off the number into 
periods of two figures each ? Illustrate. Why is the first root figure 2 tens 7 
Of what munber is 2 tens tite root? What may now be formed 7 How larco? 
How iiirnt iUgj^reased 7 What will be the divisor 7 — the dividend T* 
the qootien^^Bky is the divisor too smaU 1 What is the entire divisor? 
How are themHts of the addition found 7 What doe^ Fig. II. reprofH^nt ? 
What i« the first method of proof t ^ the seeood method 7 
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OPERATION - CONTIN OBD. 



625(25 
4 



45)225 
225 




Fig. II. 







20 


yds. 




Oyds. 


i 

lO 


d' 


B 


20 
6 

100 




6 

D J 

25 




% 


A • 


C 


c 


i 






20 
20 

400 '^ . 




20 
5 

100 




a 




-t,"* 


b 


^ 



20 yds. 



— g- 



5 yds. 



The proof may be seen by adding 
figure, thus : — 

The square A contains>400 yards. 

The figure B " 100 " 
u II c " 100 « 
tt u D u 25 « 



divisor. We find onr qnotient 
thixt iSf the breadth of tiie addi- 
tion to be 5 yards ; but, if we 
look at Fig. II., we shUl perceive 
th5it^hiR addition of 5 yards to 
ides does not complete 
iare ; for there is still 
:, in the corner D, a small 
e, each side of which is 
equal to this last quotient, 5 ; we 
must, therefore, add this quotient, 
5, to the divisor, 40, that is, place 
it at the right hand of the 4, 
(tens.) making the length o* the 
whole addition formed by 225 
square yards, 45 yards j and then 
the whole length of the addition, 
45 yards, multiplied by 5, the 
number of yards in the width, ^rill 
give the contents of the whole 
addition around the sides of the 
figure A, which, in this case, be- 
ing 225 yards, the same as our 
dividend, we have no remaindep,^ 
and the work is done. Cgn^ 
quently. Fig. II, represents the 
floor of a square room, 25 yards 
on a side, which 625 square yards 
of carpeting will exactly cover, 
together the several parts of the 

Or we may prove it by involu 
tion, thus : — . 25 X 25 =» 625, ai 
before. 



Proofs 625 « ^ 

IT 909* From this example and iUustraiion we derive t/us 
following general 

FOR THE EXTRACTION OF THE SQUAKE ROOT. 

i. Point ofT the given number into periods of two figures 
each, by putting a dot over the units, another over the hun 
dreds, and so on. These dots show the number of figures of 
which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division»^£ubtract the 
square number from the left hand period, andj^Bie remain 
der bring down the next period for a dividend. 
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III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, excepting 
the right hand figure, and place the reeult in the root, and 



also at the right* hand ^the divisor ; the divisor thus in- 

[igfflK)f ll|jM|^e 

two sides of the square ; multk||; flff divisor, or length of the 



creased will be the lengfflK)f 1 



ie addition now made to 



addition, by the last figure olHfie root, (the breadth of the 
addition,) and subtract the contents of the addition thus ob- 
tained from the dividend, and to the remainder bring down 
ths next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 
Note 1 . — As the value of figures, whether integers or decimals, is deter- 



period of decimals, a cipher must be added to it. And as the root must 
always consist of as many integers and decimals as there are periods belong- 
ing to each in the given number, when it is necessary to carry the operation to 
a greater degree of exactness by decimals in the root, after all the periods are 
brought down, two ciphers, a whole period, must be annexed for every decimal 
figure which we would obtain in the root. 

BXAMPIiES FOR PRACTICE. 

2. What is the square root of 61504? 



ILLUSTRATION. 



24ft X 8 =» 1920 


64 


200 X 40 =» 8000 


40 

40 

1600 


^^ 

X 

n 

>-* 


200 
200 


X 

g 
I 

o 


40000 



200+40+8 



OPERATIOIf. 

61504(248 Am. 
4 



44)215 
176 



488)3904 
3904 

0000 

The pupil will easily illustrate the 
operation oy the annexed diagram. 

Proop. — 40000 4- 8000 + 8000 4- 1600 4- 1920 + 1920 + 64 ■- 
61504, or 248 X 248 = 61504. 

Questions. — IT 209. What is the general rule for extracting the square 
root? Where must we begin to point on ? What is done when one decimal 
place is wantiq|S How is the operation continued, when all the periods are 
Drought down "^Why cannot the precise root be found when there ii a re- 
mainder 7 How is the root of a fraction obtained? Why? What is done 
when the terms of the fraction are not exact squares? 
23 
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3 What 18 the sqaare root of 43264 ? Ans, 206. 

4. What is the square root of 998001 ! Ans, 999. 

5. What is the square root of 234*09 1 Ans, 15*3. 

6. What is the square root of 964*&tt236024 1 f 

Ans, 31*05671. 

7. What is the square rttol of *001296 ? Ans, *03e. 

8. What is the square root of *S916? Ans, *54. 

9. What is the square root of 36372961 ? Ans. 6031. 

10. What is the square root of 164? Ans. 12*8-)-. 

Note 2. — In the last example, there was a remainder, after all the figure* 
were brought down. In such cases, the ))recise root can never be ohia7»»ed. 
For, as the operation is continued l»y annexing ciphers, the last fieiire of everv 
dividend must be a cipher. But the root figure obtained from Uiis divideiKL 
Is also placed at the right hand of the divisor, and consequently is muhiplied 
into itself, and the last figure of the product placed under the cipher, which is 
the last figure of the dividend, to he subtracted from it. And as the product 
of no one of the significant figures ends in a cipher, there will always be a re- 
mainder. 

11. What is the square root of 3 * Ans. 1*73 4-. 

12. What is the square root of 10? Ans. 3*164-. 

13. What is the square root of 184*2? Ans. 13*57 -)-• 

14. What is the square root of ^? 

Note 3. — Since, from the rule for multiplying one fraction by another, a 
fraction is involved by involving its numerator and its denominator, the root 
of a fraction is obtained by finding the root of its numerator, and of its denoo 

*"*^*>'- Ans, }. 

15. What is the square root of ^ ? Ans, f . 

16. What is the square root of y^^ ? Ans, ^. 

17. What is the "square root of -j^? Ans. ^=:» }. 

18. What is the square root of 20^ ? Ans, 4j|. 

Note 4. — When the numerator and denominator are not exact squaret^ th# 
traction may he reduced to a decimal, and the approximate root found. 

19. What is the square root of J = *75 ? Ans, *866 +. 

20. What is the square root of f J. Ans, *912-f- 

PRACTICAIi EXERCISES IN THE EXTRACTION OF 
THE SQUARE ROOT. 

V SIO* 1. A general has 4096 men ; how manj must he place 
m rank and file to form them into a square ? Ans. 64 

2. If a square field contains 2025 squlire rods, how many rods do^ss 
it measure on each side? Ans, 45 rods. 

« 3Jt How many trees in each row of a square orchard contaimng 
6625 trees? Ans, 75. 

4. There is a circle whose area, or superficial contents, is 5184 
feet; what will he the length of the side of a square^ equal area? 

V^i84 =Wfe feet, Ans, 

6. A has two fields, one containing 40 acres, and the other o(m« 
iBfaring 50 acres, for which B ofifers him a square ield containing the 
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same number of acres as both of these ; how many rode siust each 
side of this iield measure 1 Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, how 
much will the side of a square field measure, co ntaining 4 times as 
>nuch? VSOX 20 X 4 = 40 rods, An5. 

7. If the side of a square be 5 feet, what will be the side of one 4 

times as large? 9 times as largiel -^ 16 times as large? 

25 times as large? 36 times as large? 

Answers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft., and 30 ft. 

8. It is required to lay out 288 rods of land in the form of a paral- 
lelogram, which shall be twice as many rods in length as it is in 
width. 

NoTB 1 . — If the field be divided in the middle, it will form two equal 
squares. 

Ans, 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so that my 
orchard may be 4 times as long as it is broad ; how many rows of 
trees must I hare, and how many trees in each row ? 

-4.715. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square rods, 
of which the width is | as much as the length ; required its dimen- 
sions. Ans. 16 by 12. 

11. There is a circle, whose diameter is 4 inches; what is the 
diameter of a circle 9 times as large? 

Note 2. — A square 4 inches on one side, contains 16 square inclies ; one 
twice as long, or 8 inches on each side, contains 64 square inches, 4 times 16 ; 
one 3 times as long, or 12 inches on each side, contains 144=9 times 16 
square inches. It may also be shown by geometry, that if the diameter of a 
circle be doubled, its contents will be increased 4 limes^ if the diameter be 
trebled, the contents will be increased 9 times. That is, the contents of 
squares are to each other as the squares of their sides, and the contents of cir- 
cles are to each other as the squares of iheir diameters. Hence, lo perform 
the above example, squar«» ♦he diameter, multiply the square by 9, and extract 
the square root of the product. 

^715. 12 inches. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater is 3 
times as large ; what is its diameter ? Ans. 173*2 -(- feet. 

13. If the diameter of a circle be 12 inches, what is the diameter 
of one i as large? ^715. 6 inches. 

14. A carpenter has a large wooden square; one part of it is 4 feet 
long, and the other part 3 feet long ; what is the length of a pole, 
which will just reach from one end to the other? 

Note 3. — A figure of 3 sides is called a triangle, and if 
Fjg* !• one of the comers be a square comer, or rig-ht angle, like 

^ the angle at'B in the annexed figure, it is called a right 

angled triangle. It is proved by a geometrical demonstra- 
tion that the soaare contents of a square formed on the 



B"MBifc»^£ 



kmgest side, A U, are equal to the square contents of the 
two squares, one formed on each of the other two sides, A 
B, ana C B. Thus, Fi^. 2, a square formed on A B, the 
shortest side, will oontam 9 square feet, the sqnaie 00 C B 
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Fijj. 2. . will contain 16 square feet, 9 4-16 = 25 

Kniinr» T^pf in both squares. The square 
tains 25 small sauares ol the 
1 the squares on tne other twc 
vided into, or 25 square feet, 
ire root of 25 will be the IcngtL 
>t side, or, Ans.^ 5 feet, 
the length of the two short 
jiven, square eachy add Vie 
ilhcTf and extract the squart 
\fthe sum ; the root irill be the 
i lon^ side, 

ig side, and one of the short 

ven, square eachy subtract the 

; short side from the square of 

..„ „.-j3 _._'c; the square root of the re- 

mainder will be the other &hort side. 

£XAMPL.ES. 

15. If, from the corner of a square room, 6 feet be measured off 
one way, and 8 feet the other way, along the sides of the room, what 
wDl be the length of a pole reaching from point to jK)int? 

* Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet wide ; 
what is the length of a ladder that will reach from the top of the waU 
to the opposite side of the ditch ? Ans. 40 feet. 

17. If the ladder be 40 feet, and,the wall 32 feet, what is the width 
of the ditch ? Ans. 24 feet. 

18. The ladder and ditch given, required the wall. 

Ans. 32 feet. 

19. The distance between the lower ends of two equal rafters is 32 
feet, and the hight of the ridge, above the beam on which they stand, 
is 12 feet ;' required the length of each rafter. Ans. 20 feet. 

20. There is a building 30 feet in length and 22 feet in width, and 
the eaves project beyond the wall 1 foot on every side ; the roof ter- 
minates in a point at the centre of the building, and is there supported 
by a post, the top of which is 10 feet above the beams on which the 
rafters rest ; what is the distance from the foot of the post to the cor- 
ners of the eaves ? and what is the length of a rafter, reaching to the 

middle of one side? a rafter reaching to the middle of one eiidf 

and a rafter reaching to the comers of the eaves 1 

Answers, in order, 20 ft. ; 15*62-1- ft. ; 18*86+ ft. ; and 22*36 -f- 
feet. 

21. There is a field 800 rods long and 600 rods wide . what is thti 
distance between two opposite comers 1 Ans. 1000 rods. 

22. Tliere is a square field coutaining 90 acres ; how many rods 

Questions. — IF 210* How does it affect the contents of a square to 
double its length? — to treble its length? How does it afiect the contents 
of circles to double or treble their diameters ? How will you find the diam- 
eter of a circle nine times as large as one of a given diameter? What is « 
right angled triangle ? What is said of the squares on its sides ? How shown 
bv Fig. 2 ? When both short sides are given, how do you find the long side? 
when the long side, and one short side are given, how do you find the otlinr? 

4 
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in lengfth is each side of the field 1 and how many rods apart are the 
opposite comers? Answers, 120 rods, and 169*74- rwls. 

23. There is a square field containing 10 acres ; what distance is 
the cen^e from each comer? Ans. 28*28 -f- rods. 



Extraction of the Cube Root. 



~f 



IT 911. 1. How many- feet in length is each side ot a 
cubic block, containing 125 Solid feet ? 

SoLUTiow. — As the solid contents of a cubical body are found, when 
one side is known, by involving the side to the third power, or cube, 
(^ 206,) so when the solid contents are known, we find the length of 
one side by extracting the cube root, a number, which, tstken as a fac- 
tor 3 times, will produce the given number, (^ 207.) The cube root of 
125 we find by inspection, or by the table, IT ^06, to be 5. Ans. 5 feet. 

2. What b the side of a cubic block, containing 64 solid feet? 

27 solid feet ? 216 solid feet? 512 solicj feet? 

Answers, 4 fl., 3 fl., 6 fl., and 8 ft 

3. Supposing a man has 13824 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes, to pile them up in a 
cubic pile ; what will be the length of each side of such a 
pile? 



OPERATION. 

13824(2 

^ 

5824 

Fig. I, 
C 20 



20 



20 F 

20 

400 
20 

8000 feett ernUcnU. 

23* 



Solution. — It is evident that, as in 
the former examples, we must find 
the length of one side of a cubical 
pile which 1382i such blocks will 
make by extracting the cube root of 
13824. But this number is so large, 
that we cannot so easily find the root 
as in the former examples j — we will 
endeavor, however, to do it by a sort 
of trial; and, 

1st. We will try to ascenam the 
number of figures, of which the root 
will consist. This we may do by 
pointing the number off into periods 
of three figures each. For the cube 
of any figure will contain 3 times as 
many, or 1 or 2 less than 3 times as 
many figure? as the number itself. 
The cube of 3 contains 1 figure ; the 
cube of 5 con ains 2 figures ; the cube 
of 9 contains 3 figures ; the cube of 10 
contains 4 figures, and so on. 

Pointing oflT, we see that the root 
wiU consist of two figures, a ten and 
a vmt. Let us, then^ seek for the first 
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OPERATION - CONTINIIED. 



13824(24 Root^ 
8 



fi^re, or tens of the root, which must be extracted from the left hand 
period, 13, (thousands.) The greatest cube in 13 ^thousands) we find- 
by inspectionf or by the table of powerSf to be 8, (thousands,) the root of 
which is 2, (tens ;) therefore, we place 2 ^tens) in the root. As the root 
is one side of a cube, let us form a cube., (Fig. I.,) each side of which 
shall be regarded 20 feet, exiHressed by the root now obtained. The 
contents of this cube are 20 X 20 X 20 = 8000 solid feel, which are now 
disposed of, and which, consequegytly, are to be deducted from the whole 
number of feet, 13824. 8000 talten from 13824 leave 5624 feet. This 
deduction is most readily performed by subtracting the cubic number, 8, 
or the cube of 2, (the figure of the root already found,) from the period 
13, (thousands,) and bringing down the next period by the side of the 
remainder, making 5824, as before. 

2d. The cubic pile A D is now to be enlarged by the atldition of 5824 
solid feet, and, in order to preserve tne cubic form of the pile, the addi- 
tion must be made on one half of its sides, that is, on 3 sides, a, b, and 
t. Now as' each side is 20 feet square, its square contents are 400 
square feet, and the square contents of the 3 sides are 1200 square feet. 
Hence, an addition of 1 foot thick would require 1200 solid feet, and 

dividing 5824 solid feet by 1200 
solid feet, the contents of the ad- 
dition 1 foot thick, and we get the 
. thickness of the addition. It will be 
seen that the quotient figure must 
not always be as large as it can 
be. There, might be enough, for 
instance, to make the three addi- 
tions now under consideration 5 
feet thick, when there would not 
then be enough remaining to 
complete the additions. 

The divisor, 1200, is contained 
in the dividend 4 times ; conse- 
quently, 4 feet is the thickness of 
the additit^n made to each of the 
three sides, c, ft, c, and 4 X 120C 
= 4800; is the solid feet contained 
in these additions ; but there are 
still 1024 feet left, and if we look 
at Fig. II., we shall perceive that 
this addition to the 3 sides does 
not complete the cube ; for there 
are deficiencies in the 3 corners, 
n, n, «, Now the length of each of 
these deficiencies is the same as 
the length of each side^ that is. 2 
(tens) =B 20, and their width and 
thickness are each equal to the last 
quotient figure, (4 j) their con- 
tents, therefore, or the number of 
feet required to fill these deficien- 
cies, will be found by multiplying 
the square of the last quotient fig- 
ure, (49,)«. 16. by 20 ; 16 X 20 = 



Dhisor, 1200)5824 Dividend. 

4800 

960 

64 



5824 
0000 



Fig. IL 



20 



20 



W 
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Fig. II L 320 solid feet, required for one do- 

ficiency, and multiplying 3"JJ by 3, 
_ 20 + 4 320 X 3 =* 960 solid feet, required 

for the 3 deficiencies, n, n, n. 

Looking at Fig. III., we perceive 
there is still a deljcieupy in the cor- 
ner where the last blocks meet. 
This deficiency is a cube, each side 
• of which is equal to the last quo- 
tient figure, 4. The cube of 4, 
W therefor^, (4X4X4== 64.) will be 

the solid contents of this corner, 
which in Fig. IV. is seen filled. 

Now, the sum of these several 
iwldiiions, viz., 4800 -(- 960 -f 64 
Bs5824, will make the subtrahend, 
Fkj. IY. which, subtiiacied from the divi- 

dend, leaves no remainder, and the 
^/«*'' work is done. 

Fig. IV. shows the pile which 
13824 solid blocks of one foot each 
would make, wheu laid together, 
and the root, 24, shows the length 
of one side of the pile. The cor- 
rectness of the work may be ascer- 
tained by cubing the side now 
" found, 243, thus, 24 X 24 X 24 =» 

,13824, the given number; or it 
may be proved by adding together 
the contents of all the several parts, 
24/e^ tjius, 

8000 SB contents of Fig. I. 
4800 ^ addition to the sides, a, ft, and c. Fig. I. 
960 = addition to fill the deficiencies «, »i, it. Fig. II. 
64 = addition to fill the comer, «, «, «, Fig. IV. 



13824 = contents of the whole pile, Fig. IV., 24 feet on each side. 

V 313. From the foregoing exartvpLe arid iUuslration toe 
derive the following 

Qaestions.— IT 21 1* How is the length of one side of a cube foand, 
when the contents are known ? Why, Ex. a, is the number pointed dff as it 
IS? How many figures in the cube of any number? Illustmte by cubing 
some numbers. What is 2, the first figure of the root? Of what is it the 
root ? For what is the subtraction ? What is to be done with the remain- 
der? On how many sides is it to be added, and why? What is the divisor, 
1200? What is the object in dividing? The quotient expresses what? Wny 
should it not be nuide as larae as it can be ? What additions are next made 
and what are the contents ofeach? How are the contents found ? What dc- 
ficiencv yet remains, and how large? Of what parts of the last figure dott 
the suDtrahend consist? Describe Fig. I. ; — Fig. 11. ; — Fig. lU. ; — Fig. 
i V. How is the work proved ? 



Digitized by V^OOQIC 



272 EVOLUTION. If 212. 

RUIJB 

FOB SXTBACTIN<i^ THE CUBE BOOT. 

I. Place a point over the unit figure, and over ever^ third 
fip^re at the left of the place of units, thereby separating the 
given number into as many periods as there will be figures in 
the root. 

II. Find the greatest complete cube number in the left 
hand period, and place its cube root in the quotient. 

III. Subtract the cube thus found from the period taken, 
and bring down to the remainder the next period for a divi- 
dend. 

IV. Calling the quotient, or root figure now obtained,. so 
many tens, multiply its square by 3, and use the product for 
a divisor. 

v. Seek how many times the divisor is contained in the 
dividend, and diminishing the quotient, if necessary, so that 
the whole subtrahend, when found, may not be greater than 
the dividend, place the result in the root ; then multiply the 
divisor by this root figure, and write the product under the 
dividend. 

VI. Multiply the square of this root figure by the former 
figure or figures of the root,* regarded as so many tens, and 
the resulting product by 3, add the product thus obtained, 
together with the cube of the last quotient, to the former 
product for a subtrahend. 

VII. Subtract th6 subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before, till the work is. finished. 

NoTB 1. — If it happens thai the divisor is not contained in the dividend, a 
cipher must be put in the root, and the next period brought down for a divi- 
dend. 

Note 2. — The same rule must be observed for continuing the operation 
and pointing off for decimals, as in extracting the square root. 

EXAMPIiBS FOR PRACTICB. 

4. What is the cube root of 1860867 ? 

Qac8ti<m8. ~ IT 21JI; W Hat is the general nUe? -> noto 1 7 — note 2 1 
^ note 3 ? 
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OPERATION. 



1860867(123 Ans. ^^^ 



10» X 3 = 300) 860 /r5? Dividend. 

600 
2^X10X3=120 

2^ = 8 

728 first StibtraheTid. 



120« X 3 = 43200 ) 132867 secpnd Dividend. 



129600 

3" X 120X3= 3240 

3'= 27 



132867 second Subtrahend. 



000000 



5. What is the cube root of 373248 ? Ans, 72. 

6. What is the cube root of 2 1024576 1 Ans, 276. 

7. What is the cube root of 84*604519 ? Ans,, 4*39. 

8. What is the cube root of *000343 ? Ans, '07. 

9. What is the cube root of 2 ? Ans, 1*25 +• 

10. What is the cube root of ^y ? ' Ans. |. 

Note 3. — The cube root of a fraction is the cube root of the nomenitor 
divided by the cube root of the denominator. (IT 209.) 

11. What is the cube root of ^^ ? Ans. f . 

12. What is the cube root of ^7^ ? Ans. ■^. 

13. What is the cube root of -j^^ ? Ans. *125 -)-. 

14. What is the cube root of -j-J^ ? Ans, ^, 

PRACTICAIi £X£RCISGS IN SXTRACTINO THB CUBES 
ROOT. 

V 313* 1. What is the side of a cubical mound, equal to one 
288 feet long, 216 feet broad, and 48 feet high ? Ans, 144 feet. 

2. There is a cubic box, one side of which is 2 feet ; how many 
solid feet does it contain ? Ans, 8 feet. 

3. How many cubic feet in one 8 times as large ? and what would 
be the lengUi of one side 1 

Ans, 64 solid foot, and one side is 4 foot. 
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4. There is a cubical box, one side uf which is 5 feet ; what would 

be the side of one containing 27 times as much 1 64 times aa 

much? 1*25 times as much? Ans. 15, 20, and 25 feet. 

5. There is a cubical box, measuring 1 foot, on each side ; what is 
the side of a box 8 times as large I 27 times? 64 times 1 

Ans, 2, 3, and 4 feet. 

NoTB. — It appears from the above examples that the sides of cubes are as 
the cube roots of their solid contents, and tneir solid coiilen is as the cul^es of 
their sides. It is also true that if a riobe or ball have a ceruiin contents, tlie 
contents of one whose diameter is double are 8 times as great, or having a 
treble diameter are 27 times as ^at, and so on ; that is, the contents are pro- 
portional to the cul»es of their diameters. The same j)roi>orlion is true of the 
similar aidesj or of the diameters of ail solid figures ot similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, what will 
be the diameter of a ball of the same metal, weighing 32 pounds? 
4 : 32 : : 33 : 6^. Ans. 6 inches. 

7. If a ball 6 inches in diameter weigh 32 pounds, what will l^ the 
weight of a ball 3 inches in diameter? Ans. 4 IBs. 

8. If a globe of silver, 1 inch in diameter, be worth $6, what is the 
value of a globe 1 fool in diameter? Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diameter, and 
the other 40 feet in diameter ; how many of the smaller globes would 
it take to make 1 of the larger ? Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the diame- 
ter of the earth, how many globes like the ^arth would it lake to 
make one as large as the sun ! A/15.1404928. 

11. If the planet Saturn is 1000 times as large as the earth, and 
the earth is 7900 miles in diameter, what is the diameter of Saturn? 

Ans. 79000 miles. 

12. There are two planets of equal density ; the diameter of the 
less is to that of the larger as 2 tu 9 ; what is the ratio of their solidi- 
ties ? Ans. yf ^ ; or, as 8 to 729. 



T914. Review of Involution and Evolution. 

Questions, — What is involution? What are powers? How are 
the different powers represented? How is a number involved? What 
IS evolution ? What is a root? How do you find the square root, or 
the cube root of a number ? What is a rational, and what a surd num- 
ber ? How is the square root indicated ? — the cube root ? Give briefly 
the solution of the example in the extraction of the square root; — rule. 
How are decimals pointed off? How is the operation contimied, w hen 
there is a remainder? Why cannot the precise root be ascertained? 
How is the square root of a vulgar fraction found ? What is said of the 
relation between the sides and contents of squares ? — the diameters and 

Questions* — IT 213* What proportion exists between the sides of 
cubes, and their solid contents ? Illustrate. What between the diameters of 

floims and their contents ? If you increase the diameter of a ball 5 limcci 
ow much are its cocents iucr'^sed 7 « 
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contents of circles ? -^ the squares on the sides of a light-angled trian- 
gle ? Repeat briefly the solution of the example in cube root j — the 
rule. What is said of the relation of the sides of cubes to the contents ? 
^- of the diameters of globes ^o theix contents I 

■ KXERCISKS* 

1. What is the diflleTence of t^^ cont^ts of 6 fields, each 20 rods 
square, and 1 field 50 rods square ? Ans. 100 square rods. 

2. What is the difiference between 56 cubical stacks of hay, each 
10 feet on a side, and 1 stack 40 feet oh a side ? 

^715. 8000 solid feet. 

3. How many times larger is a circular pond, 1 mile in diameter, 
than one that is 40 rods in diameter ? Ans. 64 times. 

4. What is one side of a cubical pile of wood which contains 4 
cords ? Ans. 8 feet. 

5. What is one side of a cubical pile of bricks which will laj up 
the walls of a house 36 feet high and 16 inches thick for the first 12 
feet, 12 inches the next 12, and<8 inches the upper 12, the hpuse being 
GO feet long and 34 wide on .t1ie outside, no allowance being made 
for windows, doors, &c. ? What are the solid contents ? 

. Ans, to the last, 6613 cu. ft., 576 c\i. in. 

Note. — The principal object in erolution is to find one side of a square oi 
of a cube, wlien the contents are known, or to extract the square and cube 
roots. There are methods of demonstrating these operations different from 
those here given, which are preferable in some respects, but they are deficient 
in one iniportant particular — lnt«lligibleness to tuose for whom they are de- 
signed. In a " higher arithmetic" they mi^ht be appropriate. 

Other roots may be extracted arithmeticaUy, but the methods of demonstrat- 
ing the operations, even where any are given, are difficult of comprehension. 
The fourth root, however, may be found by taking the square root or the square 
root, the sixth root by taking the square root of the cube root, and so of many 
other roots. Any root is easily taken by what are^ called logarithms, used ii| 
the more advanced departments of mathematics. 



ARITHMETICAL PROGRESSION. 

V 3 Iff. 1. A teamster starts with 5 barrels, of flour; he 
passes by 4 mills, at each of which he takes on 3 barrels ; 
how many barrels has he then ? 

Solution. — He has 8 barrels afler the first addition, 11 after the 
second, 14 after the third, and 17 after the fourth. Ans. 17 barrels. 

2. A peddbr having 17 hats, sold 3 at each of 4 stores ; 
how many had he left? 

SoLUTiox. — He had 14 after the first salC| 11 afrer the second, 8 after 
the third, and 5 after the fourth. Ans. 5 hats. 

A series of numbers increasing by o constant addition, or 
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decreasing by a constant subtraction of the lame number, 13 
called an Arithmetical Progression or series. 

The first of the above examples is called an ascending, the 
second a descending series. 

Note 1. — The numbers -which, fonn the series are called the term* of the 
series. The Jirst and latt terms are the extremes^ and the other terms are 
called the means. 

There are five things in an arithmetical progression, any three of which 
being given, the other two may be found : — 

1st. The first Una, 

2d. The to«/ term. 

3d. The number of terms. 

4th. The wmmon diference. 

6th. The sum of all the terms. 

Note 2. — The common diference is the number added or subtracted at one 
lime. 

IT 91C One of the extremes, the common difference, and 
the number of terms being given, to find the other extreme. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents ; what was the 
cost of the last yard ? 

Solution. — "We add 3 to 4 cents, (44-3 = 7,) to get the price of the 
second yard, 3 to 7 to get the price of tne third yard, and so on, thus 
making 99 sulditions to 4, of 3 cents each ; or, we may take 3, 99 times, 
(the multiplication being a short way of performing the 99 additions,) 
and add the product to 4, for the price of the last yard, 3 X 99 ; or, since 
either factor may be the multiplier, 99X3 = 297, and 44-297 = 301 
cents, the price of the last yard. Ans. 5oi cents. 

Note 1. — The prices, 4, 7, 10, 13 cents, &c., are an ascending .series, 
which has as many terms as there are yards, namely, 100 ; 3 is the common 
diiference, ond 4 the first term, to which 99 times 3 must be added to find the 
price of the last yard, or the last term. It is added 1 time less than the num- 
Ler c f terms, since 4 is the price of the first yard without any addition. 

Hence, To find the last term of an ascending series when 
the first term, common differenjce, and number of terms are 
given, 

Multiply the common difference by the number of terms 
less one, to get the sum of the additions, and add this sum to 
the first term ; the amount will be the last term. 

Qnestions.— IT 215, How is Ex. l explained? — Ex. 2? What aio 
Ihe extremes ? — the n ^ans ? — the terms ? How many, and what thines 
are there, of which, if three aru given, the others may be found? What is too 
common difference? 
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Note 2. — If the same things are piven of a descending series, we must 
tfvidenlly talce tiie sum of the subtractions from the first term to find the last. 
In the same manner we may find the first term of an ascending series when 
the last verm and the other things named are given ; but having these things 
^ven o; a descending series, we find the first term by the rule above for fiua« 
mg *-he last term of an ascending scries. 

KXAMPLfiS FOR practice:. 

2. There are 23 pieces of land, the first containing 95 acres, the 
second 91, the third 87, and so on, decreasing by a common diilerence 
of 4 ; what is the number of acres in the last piece ? Ans. 7^ 

3. The first term of a series is 6, the common diflference is 3, and 
the number of terms is 57 ; what is the last term ? Ans. 174. 

4. The last term of a series is 117, the common difi^rence is 8, 
and the number of terms is 15 ; what is the first term? • Ans, 5. 

5. The last term is 6, the number of terms 21, and the common 
difiference 10 ; what is the first term? Ans. 206. 



. Simple Interest by Progression. 

V 317» I. A man puts out $10, at 6 per cent., simple 
interest ; to what does it amount in 20 years ? 

Solution. — The first sum is $10, the amount at the end of the first 
year is $10*60, at the end of the second year $11'20, increasing each 
year by the constant addition of $'60. Hence, simple interest is a case 
of arithmetical progression, the principal being the first term, the inter- 
est for one year being the common difference, the number of terms one 
more than the number of years, smce there is one term, the pnncipal, 
at the commencement of the first year, and one term, the amount for a 
year, at its close, and the last term, which we \iHsh to find, is the amount 
for the number of years. To find the last term, or this amount, m«/^- 
ply the interest for 1 year by the nujnber of years, (one less than the num 
ber of terms,) and add the product to thefirU term. ' Ans. $22. 

2. Two lads, at 14 years of age, commence labor for themselves , 
the one lays up nothing, but the other, by prudence, lays up $300 by 
the time he is 20 years old, which he puts out at 7 per cent, simple 
interest ; afterwards, each earns bis living, and no more ; at the age 
of 70 the one is worth nothing, and comes upon public charity ; what 
is the other worth at that age ? Ans. $1350. 

Qnestions* — IT 21G. What things arc given, and what are reauired, in 
IT 216? How many cases may there be, and what are they? What aro 
given in Ex. I ? How much is the first term increased to make the last? 
Why are only 99 times 3 added ? Give the rule. To what case does it apply? 
What is done, in each case, when other things are given? 

IF 217. How does it appear that simple inte^-est is a case of progression / 
Wliai things, according to iT 216, are given, and what is required? Why ia 
tliere me more term than the number of years ? How i^ simple interest per- 
fumed by progression ? 
24 
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8. What wUl a watch, purchased at 21 for $25, cost an individual 
by die time he is 75, reckoning nothing for repairs but simple interest 

at 6 per cent, on the purchase money ? at 8 per cent. ? 

Ans, to the \aat, $133 

IT 918. The extremes and the number of terms given^ to 
find the anmmon difference. 

1. The prices of 100 yards are in arithmetical progression, 
the first being 4, the last being 301 cents ; what is the com- 
mon increase of price ou each succeeding yard ? 

Solution. — As the first jrard costs 4 cents, 297 cents have been 
added to 4 for the price of the last yard, at 99 times, and dividing the 
number added at 99 times by 99, we get the number added at 1 time. 
Hence, 

Divide the whole number added or subtracted, by the num- 
ber of additions or subtractions, that is, the difierence of the 
extremes by the number of terms less 1, and the quotient is 
the number added or subtracted at one time, or the common 
difference. .>- 

EXAMPLES FOR PRACTICE. 

2. If the extremes be 5, and 605, and the number of terms 151, 
what is the common difference? Ans. 4. 

3. A man had 8 30ns, whose ages differed alike ; the youngest wa» ' 
]/) years old, and the eldest 45 ; what was the common difference of 
their ages? Ans, 5 years. 

Note. — If the extremes and ccmmon difierence are given, we may find th« 
number of terms by dividing the difference of the extremes by the commoi 
difference, and adding 1 to the quotient. 

4. The extremes are 5 and 1205, and the common difference 8 : 
what is the number of terms? Ans, 151. 

V 319. The^ extremes and the number of terms being 
given, to find the sum of all the terms, * 

J. What is the amount of the ascending series, 3, 5, 7, 9, 
11, 13, 15, 17, 19? 

Solution. — The sum may be found by adding together the terms , 
but in an extended series this process would be tedious. Wc will there- 
fore seek for a shorter method j and first, will write down the terms of 

(Questions. — IT 218. What are given and what required, IT 218 7 Ex- 
plain how the common difference is found, Ex. 1. Give the rule. How ia 
the uumbec of terms found, when the extremes and the common difibrciico are 
given? 
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the series in order, and beginning Mrith the last, write the terms of the 
same series under these, placing the last term under the first, the next 
to the last under the second, the third from the last under the third, and 
so on, thus : — 

3 5 7 9 11 13 15 17 19 }/ / ' 
19 17 15 13 11 9 7 5 3 '- 



22 22 22 22 22 22 22 22 22 

Adding together each pair, we see that the sums are alike, and the 
amount of the whole is as many times 22, the first sum, as there art 
terms m either series, which is 9. 22 X 9 = 198, the number in both 
series, and 198 -i-2 = 99 must be the sum of the first series, which w« 
wish to find. But 22 is the sum of^lhe extremes of the series ; hence 
tvken the extremes and the number of terms are given to find the svm of the 
terms, 

RULE. 

Multiply the sum of thcextremes by the number of terms, 
and half the product will be the sum of the term?. 

EXAMPIiES FOR PRACTICE- 

2. If the extremes be 5 and 605, and the number of terms 151, 
what is the sum of the series T Am. 46055. 

3. What is the sum of the firet 100 numbers, in their natural 
order, that is, 1, 2, 3, 4, &c. ? Ans, 5060. 

4. How many times does a common clock strike in 12 hours? 

Ans, 78. 



Annuities by Arithmetical Progression. 

IT 89©« An annuity, (from the Latin word annus, mean- 
ing a year,) is a uniform sum, due at the end of every year. 
When payment is not made at the end of the year, the annu- 
ity is said to be in arrears, and the sums of the annuities 
should draw interest just as any other debts not paid when 
due. When on simple interest, the several years' annuities, 
with the interest on each, form an arithmetical progression, 
and the calculation to ascertain the whole sum due, is — 
finding the sum of an arithmetical series; thus: — 

Questions* — IT 219* What are given, and what is required, IT 219 7 
How might the sum be found ? What diihcuhv in this method? What is 
the process by which a shorter method is found ? What/act do we discover 
from the admtions, Ex. 1 ? What does the product express, and why is it 
divided by 2 ? What is the quotient 1 Why is 22 the sum of the exiremoo 1 
Give the rule. 
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1. A man, whose salary is $100 a year, does not receive 
anything till the end of 8 years ; what was then his due, sim- 
ple interest on the sums in arrears at 6 per cent. ? 

Solution. — The first year's salary not being paid till 7 years after 
it is due, since it was due at the end of the first year, is on interest 7 
years. The interest of $100, 7 years, is $42, and $100 + 42 = $142, 
which he should receive on account of his first year's salary. His sec- 
ond year's salary, on interest 6 jrears, will amount to $136, his third 
year's salary will amount to $130, and so on, decreasing uniformly 
by $6, the interest of $100 for a year, till the last year, when the salary, 
being paid at the end of the year for which it has accrued, will not be 
on interest, but will yield him $100. The sums, $142, $136, $130, 
$124, $118, $112, $106, $100, forfti a descending arithmetical progres 
sion, and to find the sum due, multiply the sum of the extremes by the 
number of terms, and take half the product, thus : — 

$142 + $100 = $242 J and $242 X 8 = $1936, which -^ 2 = $968, Ans. 
BXAMPLJBS FOR PRACTICE. 

2. A soldier of the revolution did not establish his claim to a pen- 
sion of $96 a year till 10 years after it should have begun ; what was 
then his due, simple interest on the sums in arrears at 6 per cent. ? 

Ans. $1219*20. 

3. A man uses tobacco at an expense of $5 a year from the age of 
18 till the age of 79, when he dies, leaving to his heirs $300 ; what 
might he have left them if he had dispensed with the worse than use- 
less article, and loaned the money, which it cost him, at the end of 
each year, for 7 per cent., simple interest? Atis. $1245'50. 

4. A and B have the same income, but the expenses of A are 
$210 a year, and those of B are $250 ; at the end of 40 years B is 
worth $1500 ; what ii A worth, having loaned what he saved more 
than B at 7 per cent, simple interest at the end of each yearl 

Ans. $5284. 

5. Refer to*^ 164, Ex. 8 : what would the merchant gain if he 
continued ih^trade 31 years to borrow money instead of purchasing on 
credit* loaning the. money saved at the end of each year at 7 per cent 
simple interest? Ans, $20151*70 nearly. 

BXBRCIS^S. 

V 22 !• 1. If a triangular piece of land, 30 rods in length, be 
20 rods wide at one end, and come to a point at the other, what num- 
bei of square rods does it contain ? Ans, 300. 

Qnestions. — IT 220. What is an annuity? Why so called? When 
Otc annuilies in arrears ? Why should they then draw interest? When will 
they form an arithmetical progression ? What is the calculation to find the 
whole sum due ? Why, Ex. 1, was the first year's salary on intere^i 7 years ? 
Show how long* «ach year's salary was on interest. Why was not the last 
year's salary on interest ? Why do the sums form a descending series ? How 
rn.iy the sum be found ? Why is not the number of terms one more than the 
uumher of years, as In IT 217 ? 
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2. A debt is to be discharged at 11 several payments, in arithmeti- 
cal series, the first to be $5, and the last $75 ; what is the whole 
debt? • the common difference between the ^yeral payments t 

Ans, Whole debt, $440'; common difference, $7. 

3. What is the sum of the series 1, 3, 5. 7, 9, &c., to 1001 ? 

Ans. 251001. 
NoTB. — The number of terms must first be found. 

4. A man bought 100 yards of cloth in arithmetical series ; he 
gave 4 cents for the^r^^ ys^rd, and 301 cents for the last yard ; what 
was the amount of the whole ? Ans. $152*50. 

5. What annuity, hi 20 years, at 6 per cent, simple interest, will 
amount to $1570? Ans, $50. 

6. What is the sum of the arithmetical series, 2, 2i, 3, 3}, 4, 4^, 
&c., to the 50th term inclusive ? Ans. 712^. 

7. What is the sum of the decreasing series, 30, 29§, 29J, 29, 
28t, &c., down to ? Ans 1365. 

8. A laboring female was able to put $30, at the end of each year, 
in the savings bank, at 5 per cent., simple interest, from the age of 
18 till 77, when she died ; how much had she become worth ? 

Ans. $4336<50. 



GEOMETRICAL PR06BESSI0N. 

IT 393* 1. A man, having 5 acres of land, doubled the 
quantity at the end of each year for 4 years ; how many acres 
had he then ? 

Solution. — Having 5 acres at first, he had 2 times 5, or 10, at the 
end of the first year, 2 times 10, or 20, at the end of the second year, 2 
times 20, or 40, at the end of the third year, and 2 times 40, or 80, at the 
end of the fourth year. Ans. 80 acres. 

2. A lady, having S80, traded at 4 stores, expending one 
half at the first, half of what she had left at the second, and 
so on, expending half the money in her possession at each 
store till the last : what had she left ? 

Solution. — She leaves the first store, to which she came with $80 
-:- 2 s= $40, the second with $40 -¥- 2 =-$20, the third with $20 -J- 2 s=a 
$K), thT fourth with $10 -^ 2 =$5. Ans. $5. 

Any series of numbers like 5, 10, 20, 40, 80, increasing by 
. the same multiplier, or like 80, 40, 20, 10, o, decreasing by 
the same divisor, is called a geometrical progression. 

The multiplier or divisor is called the ratio. The first and 
last terms are called ^e extremes. 
24* 
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The first is called an increasing, the second is called a de 
creasing geometrical series. 

Not*. — As in arithmetical^ s* also in geometrical progression, ihen ni& 
&\e things, any three of which lieing giTen, the other two may be found : — 
1st. The iErs^ term. 
2d. The W term. 
3d. The number of terms. 
4lli. The ratio. 
6lU. The mm of all th? terms, 

V 993* The first term, number of terms, and ratio of an 
increasing geometrical series heiiig given^ to find the last term. 

1. A man agreed to pay for 13 valuable houses, ' worth 
$5000 each, what the last would amount to, reckoning 7 cents 
for the first, 4 times 7 cents for the second, and so on, in- 
creasing the price 4 times on each to the last ; did he gain or 
lose by the bargain, and how much ? 

SoLUTioK. — We multiply 7 ceats, the sum reckoned for the first 
house, by 4, to get the sum reckoned for the second house, and this by 
4 to get the sura reckoned for the third house, and so on, multiplying 12 
times by 4. But to multiply twice by 4 is the same as to multiply once 
by 16, which is the second power of 4, or 4 times 4. Thus, 7 X 4 = 28, 
and 28 X 4 = 112. So, also, 7 X 16= 112. Hence, multiplying 7 by 
the twelfth power of 4 is the same ^s multiplying by 4 12 times. And 
4>2, that is, the twelfth power of 4, is 16777216; and 7X 16777216, 
(using, if we choose, the larger factor for the multiplicand, IF 21,) pro- 
duces 117440512 cents, = $1174405a2; the houses were worth $5000 V 
13ax$65000, and $1174405*12 — $65000 ==$1 109405^2, loss, Ans. 

Hence, when the first term, number of terms, and ratio of 
an increasing series are given, to find the last tervu 

Multiply the first term by the ratio raised to a power one 
less than the number of terms. 

NoTB 1. — To get a high power of a number, it is convenient to write down 
a few of the lower powers, and multiply them together, thus : powers of 4. 

1st power. Sd power. 3d power. 4th power. 5tli power. 6th jwwer. 7th power. 

4 16 64 256 1024 4096 16384, &c: 

Now the 7th power- multiplied by the dth power, will produce the 12th pcwe'*. 
as also the 6lh bv the 4th, and the produci by the 2d ; the 5th by the 4lh, and 
the product bv the 3d ; the 7lh by the 4lh, and the product by the 1st, & ,. 
WttUiplying all the powers now written, will produce the 28th ; all but the 
6ih, will produce the 23d ; all but the 2d, will produce the 26th, &c. 

Questions* — IT 222* What b a geometrical projpression? — an ui- 
ereasins series? ~ a decreasing seri^R? —the extremes? — the ratio? 
Wliat Dve things arc there, of which, if three a^ given, the others may be 
found? .» 
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EXAMPLES FOR PRACTICE. 

2. A man plants 4 kernels of Cf^ru^ which, at harve^ produce 32 
kernels : these he plants the second year ; now, sup))08ing the an final 
increase to continue 8 fold, what would be tiie produce of the 15tU 
year, allowing 1000 kernels to a pint? 

NoFB 2. — The 4 kernels planted is the first term, and the 32 kernels har- 
vested the second tenn, both witldu the hrsl year. 

Ans. 219^033255*552 bushels. 

3. Supp6se a man had put out one cent at compound interest in 
1620, what would have been the. amount in 1824, allowing it to 
daible once in 12 years? 2»'= 131072. Ans, $1310*72. 

Note 3. — When the ratio, the number of terms, and the last term of a de 
creasing series is given, the first term is evidently found by the same rule. 
But when the same things are given of a decreasing series, as th«)se «)f Uie 
ascending series ref^uired by the rule, that is, the first term, ratio, and nuniher 
of terms, we must divide the first term^y the ratio raised to a power which is 
one less than, the number of terms. In the same way we may find the first 
term of an increasing series, when the ratio, number of terms, and Uist term 
are given. 

4. If the last term of a decreasing series be 5, the ratio 3, and the 
number of terms 7, what is the first term ? Ans. 3645. 

5. If the first term of a decreasing series be 10935, the ratio 3, 
and the number of terms 8, what is the last term? Ans. 5. 

6. If the last term of an increasing series be 196008, the number 
of terms 17, and the ratio 2, what is the first term? Aris. 3. 

Note 4. — When the first and last terms, and the ratio are g^ven, to find the 
number of terms, we may divide the greater term by the less, the quolienl by 
the ratio, and so on, continually dividing by llie ratio till nothing remains j 
the number of divisions will be equal to the number of terms. 

7. The first term is 7, the ratio 10, and the last term 700000000 ; 
what is the number of terms ? Ans. 9. 



Compound Interest by Progression. 

IT 284. 1. To what will $40 amount in 4 years, com- 
pound interest at 6 per cent. ? 

Qiicstion». — IF 223. What are given, and what is required, in IT 223? 
How is the last tenn found, as first descrilnjd ? What may be done instead 
of this? Why? How may a high power be obtained? How the 20tu 
fHWQr? — 'Jie ISlhoower? — tlie 27in power? — the lllh power? What 
IS tlw mhil Give tne substance of note 3 • — of note 4. 



Digitized by VjOOQIC 



2&1 



GEOMETRICAL PROGRESSION. 



ir2L>4- 



OPERATION. 

$40% prin.y or 1st ternu 
106 



240 
40 



42'40, 2d tervu 
1*06 



25440 
42*40 



44'9440, ^ term. 
1'06 



2696640 
449440 



47*640640, ^th term. 
106 



Solution.— The amount of 
$40 lor one year is once $40 -j- 
TSxrof $40, orl'06 (\%%) of 
$40, and to obtain it, T^e mul 
tiply $40 by 1<06. This pro- 
duct, multiplied by 1H)6, gives 
the amount lor 2 years. Hence, 
compound interest is a case of 
an increasing geometrical pit)- 
gression, of which there are 
given the first term, or princi- 
pal, the ratio, or the amount of 
$1 for 1 year, and the number 
of terms, which is one more 
than the number of years, there 
being 2 terms the first year, 
the principal at the commence- 
ment, ancf the amount with one 
year's interest at the close ; and 
we are to find the last term — 
the amount for the time — by 
the rule in the last HI". The 
several terms, it will be seen, 
.increase by the common multi- 
plier, 1*06. 

Ans. $50'499-f . 

Note 1 . — The powers of the 
ratio may usually be found in the 
table, IT 161, since they are the 
same with the amounts of $1 for 
the number of years which indi- 
cates the power of the ratio that 
we wish. It appears also that the only difference in finding the amount of a 
sum at comuound interest by tlie table, and by nrowression, is the order in 
which we lake the factors. By IT 161, we multiply the amount of SI for the 
time by the number of dollars; by progression, we multiply the number of 
dollars hy the ratio raised to a power denoted by the nundier of years, or the 
amount of #1 for the time. 

EXAMPLES FOR PRACTICE. 

2. What is the amount of 40 dollars, for 11 years, at 5 per cent, 
compound interest? . Ans. $68*413 -f- 

3. What is the amount of $6, for 4 years, at 10 per cent., com- 
pound interest 1 Ans: .S8'784 ^^ . 

4. In what time will $1000 amount to $1191*016, at 6 ger ce.it., 
compound interest? 

Note 2. — The case is evidently one of finding the number of terms, (one 
more than the number of years,) when the ratio and the first and last terms 
are given, IT 223, note 4. Ans. 3 years. 

Questions* — IT 234. How does it appear from the illustration that com- 
pound interest is a ease of progression ? What are the things given ? — to find 
what ? What is the ratio, Ex. 1 ? Why 7 How may the powers of the ratio usu- 
ally be found 7 Why 7 What docs it appear arc given, and what is required, 



2858438'10 
47640640 



-«0'49907840, 5th term. 
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Compound Discount. 

IT a2t5. 1. What is the present worth of $304*899, due 
4 years hence without interest, money being worth 6 per 
cent, compound interest ? 

Solution. — We find, by the table, % 161, that SI, in 4 years, amoiiius 
to $ 1^26247, and as many times as this amount of $1 is contained in 
the given sum, so many dollars it will be worth ; for it is worth a sum, 
which, put at compound interest 4 years, would amount to it, and divid- 
ing^ the amount of the number of dollars by the amount of one dollar, 
— we have the number of dollars, or, Ans. 241'509-j-. 

Note. — The case is evidently one of a geometrical progression, in which 
the ratio, (1'06,) the number of terms, (6,) and the greater term are given, to 
find the less, as in IT 223, note 3. 

TABLE, 

Showing the present worth of $1, or £1, from 1 year to 40, 
allowing compound discount, at 5 and 6 per cent. 



Yean. 


5 per cent. 


6 per cent. 


Yeare. 


6 per cent 


6 per cent. 


.1 


*952381 


'943396 


21 


»358942 


'294155 


2 


^907029 


'889996 


22 


*341850 


'277505 


3 


^863838 


'839619 


23 


^325571 


'261797 


4 


*822702 


'792094 


24 


'310068 


'246979 


5 


*7S3.526 


•747258 


25 


*295303 


'232999 


6 


*746215 


'704961 


26 


'281241 


'219810 


7 


*710681 


'665057 


27 


• '267848 


'207368 


8 


*676839 


'627412 


28 


'255094 


'195630 


9 


^644609 


'591898 


29 


'242946 


'184557 


10 


^613913 


'558395 


30 


'231377 


'174110 


11 


*584679 


'526788 


31 


'220359 


'164255 


12 


*556837 


'496969 


32 


'209866 


'154957 


13 


*530321 


'468839 


33 


'199873 


'146186 


14 


*505068 


'442301 


34 


'190355 


'137912 


15 


^481017 


'417265 


35 


'181290 


'130105 


16 


»458112 


'393646 


36 


'172657 


'122741 


17 


*436297 


'371364 


37 


'164436 


'115793 


18 


*415521 


'350344 


38 


'156605 


'109239 


19 


*395734 


'330513 


39 


'149148 


'103056 


20 


*376889 


'311805 


40 


'142046 


'097222 



IT 826. The extremes and the ratio given to find the sum 
of the series. 

Questions. — IT 225. What is compound discount? How is the pres- 
ent worth found ? Like what cose in a geometrical progression is it 7 
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1. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 for the second, 18 for the third, and 54 for the 
fourth ; what does he pay for all ? 

Solution — Vfe may add together the prices of the several yards 
thus: 

2+6 + 18 + 54«80. 

But m a lengthy series, this process would be tedious ; we will therefore 
seek for a shorter method. Writing down the terms of the Lories, we 
multiply the first term by the ratio, and place the product ovei the sec- 
ond, to which it will be equal, since the second term is the product of the 
first into the ratio. Multiply, also, the second term, placing the product 
over its equal, the third ; multiply the third, placing theproduct over the 
fourth ; multiply the fourth, and place the product at the right of the last 
product, thus : 

Second series, 6 18 54 162 
First series, 2 6 18 54 







162 
2 



2) 160, ttvice the first series. 

80, sum of the first series. 

The second series is three times the first series, and subtracting the 
first from it, there will remain twice the first series. But the terms bal- 
ance each other, except the first term of the first series, the sum of which 
we wish to find, and the last term of the second, which is 3 limes the last 
term of the series whose sum we wish. Subtracting the former from 
the latter, we have left 160, twice the sum of the first, which dividing 
by 2, the quotient is 80, sum of the series required. Hence, 

Multiply the larger term by ithe ratio, and subtract the less 
term from the product, divide the remainder by the ratio less 
1 ; the quotient will be the sum of the series. 

EXAMPIiES FOR PRACTICE. 

2. If the extremes be 4 and 131072, and the ratio 8, what is the 
sum of the series? Aim. 149796. 

3. What is the sum of the decreasing series, 3, Ir i» j-* ztr^ ^^'> 
extended to infinity t 

Questions, — IT 220, What are given, to find what, IT 226 7 How might 
the sum be found ? What difficulty in this ? What is the manner of-procecd- 
Inff to find a shorter method ? Give the rale. Explain the reason of the rule . 
What it an infinite series, and what its last temi? 
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' NoTB. — Such a series is called an infinite series, the last term of which ii 
80 m5ar nothing that we regard it ; heAce when the extremes are 3 and G. 
and tlie ratio 3, what is the sum of the series ? 

Ans. 4}. 

4. What is the value of the infinite series, 1 -|- 4» + iV ~f" ^V 
&C.1 Ans.n. 

5. What is the vialiie ef the infinite series, ^i^ + y^ -|- ttjW 
•^ ipjog ) &c., or, what is the same, the decimal 41111, &c. 
edntinu£dly repeated ? Ans. ^. 

6. What is the value of ^e infinite series, y§^ -|" io8oo > ^^-f 
decreasing by the ratio 100, cr, which is the same, the repeating 
decimal '020202, &c. ? Ans. ^. 

IT 2S8T. The first term, ration and number of terms given 
10 find the sum of the series. 

1. A lady bought 6 yards of silk, agreeing to pity 5 cent« 
for the first yard, 15 for the second, and so on, increasing in 
a three fold proportion ; what did the whole cost ? 

Solution. — We may find the prices of the se/eral yards, and add 
them together, or, having found the last term by ^ 223, we can find the 
sum by the last t[. But our object is to find a still more expeditious 
method. Let us find the several terms and write them down as a first 
series, and below it write a senes which we will call the second, having 
I for the first term, and the same number of terms, thus : 



First series, 


5 


15 


45 


135 


405 


1215 

6th power 
of ratio. 


Third series, 




3 


9 


27 


81 


243 729 


Sec&nd series, 


1 


3 


9 


27 


81 


243 



729 — 1=728, which -^2=364, and 364 X 5=1820 cents. 

Now multiplying the second series by the ratio, 3, and writing the prod- 
ucts as directed in the last T[> we have a series three times the second. 
The last term of the third series, it must be carefully noticed, is the 6th 
power of 3, the ratio, the power denoted by the number of terms. Sub- 
tracting the second series from the third, which is done by takmg 1 from 
the last term of the third, the other terms balancing, 729 — 1 = 728, we 
have twice the second series, and dividing 728 by 2, 728 -j- 2 = 364, we 
have once the second series. Now the first series, the sum of which is 
required, is 5 times the second, since, as the first term is 5 times greatei, 
each term is 5 times greater than the corresponding term of the second 
series ; and multiplying 364, the sum of the second, by 5, we have the 
required sum, or 1820 cents sS18<20, Ans. 

Hence, the first term, ratio, and number of terms being 
givcfi, to find the ram of the series, 

Kalse the ratio to a power whose index is equal to tlio 
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number of terms, from which subtract 1, and divide the re»* 
mainder by the ratio less 1 ; the quotient is the sum of a 
series with 1 for the first term; then multiply this quotient by 
the first term of any required series; the product will be its 
amount. 

KXAMPIiES FOR PRACTICE. 

2. A gentleman, whose daughter was married on a new year s 

day, gave her a dollar, promising to triple it on the first day of each 

month in the year ; to how much did her portion amount? 

531441—1 
Applying this rule to the example, 3^=531441, and — ^—-r — X 

1 = 265720. Ans. $265,720. 

3. A man agrees to serve a farmer 40 years without any other re- 
ward than 1 kernel of com for the first year, 10 for the second year, 
and so on, in tenfold ratio, till the end of the time ; what will be the 
amount oMds wages, allowing 1000 kernels to a pint, and supposing^ 
he sells his corn at 50 cents per busheU 

10«— 1 i 1,111,111,111,111,111,111,111,111, 

10 — 1 ^ ^^i 111,111,111,111,111 kernels. 
Ans. $8,680,555,555,555,555,556,555,655,555,555,555*665^^^. 

4. A gentleman, dying, left his estate to his 5 sons ; to the young- 
est $1000, to the second $1500, and ordered that each son should ex- 
ceed the younger by the ratio of 1^ ; what was the amount of the 
estate? 

Note. — Before finding the power of the ratio 1 J, it may be reduced to an 
improper fraction = ^^ or to a decimal, 1*6. 

1^ X 1000 = $13187J; 6r, ^'f ""^ X 1000 = $13187*50, 

2" 1 1 d 1 

Answer. 



Anntiities at Compound Interest. 

H 338« 1. A man rented a dwelling-house for $100 a 
year, but did not receive anything till the end of 4 years, 
when the whole was paid, with compound interest at 6 per 
cent., on the sums not paid when due ; what did he receive? 

Qaestions* — IF 227* What is the first method of finding the sum, when 
the things are given, named in IT 227 ? — the second? Describe the process 
for finding a third method^ What terms constitute the first series ? — the 
aocond ? How is the third found ? What do you say of its last term ? How 
docs it appear to be so ? How much is the remainder, tfter subtracting the 
second from the third scries? How, then, is the sum of the second series 
found ? How the sum of the first, and why ? Give the rule. Why raise 
the ratio, &c. ? 
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Solution. — As annuities in arrears at simple interest form an arith- 
metical series, so the several years' rents with compound interest on 
those in arrears, are so many terms of a geometrical series. The last 
year's rent is $100 only, since it is paid when due, at the end of the 
year; the third year's rent is on interest 1 year, and is found by multi- 
plying $100 by 1*06, producing $10G', and this product multipUed b> 
- 1'06, will give the second year's rent, paid 2 years after it is due, and so 
on. The first term, $100, the number of terms, 4, and the ratio, 1'06, 
are^ven to find the sum, as in the last Tf, and we may apply the same 
rule, thus : — « 

1<064--1 

*06 X 100 « ^37^45. iln5. $437'45. 

Note. — The powers of the ratio, see IT 224, may be found in the table. 
IT 161. 

EXAMPUSS FOR PRACTICE. 

3. What is the amount of an annuity of $50, it being in arrears 
20 years, allowing 5 per cent, compound interest? 

Ans. $1653*29. 

3. If the annual rent of a house, which is $150, he in arrears 4 
years, what is the amount, allowing 10 per cent, compound interest ? 

^715. $696*15. 

4. To how much would a salary of $500 per annum amount in 14 
years, the money being improved at 6 per cent, compound interest? 

ia 10 years? in 20 years? in 22 years ? in 24 

years? Ans, tx) the last, $25407*75. 

5. Two men commence life together ; the one pays cash down, 
$200 a year to mechanics and merchants ; the second gets precisely 
Uie same value of articles, but on credit, and proving a negligent pay- 
master, is charged 20 per cent, more than the other ; what is the dif- 
ference in 40 years, compound interest being calculated at 6 per cent. ? 

Ans, $6190*478+. 

6. A family removes once a year for 30 years, at an pxpense and 
loss of $100 each time ; what is the amount, 6 per rent, compound 
interest being calculated ? Ans. $7905*818 +. 



Present Worth of Annuities at Compound 
Interest. 

IT 239. 1. A man, dying, left to his nephew, 21 years 
Did, the use of a house, which would rent at $300 a year, 
for 10 years, after which it was to come in the possession 
of his own children ; the young man, wishing ready money 
to commence business in a small shop, rented the house for 10 

Questions* — V 238. How does it appear that an annuity is an example 
of geometrical pronression? Why is the number of terms only equal to the 
Qumber of year^ ? What is to be found, and by what rule 1 
2f} 
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years, receiving in advance such a sum as was equivalent to 
$300 paid at the end of each year, reckoning compound dis- 
count at 6 per cent. ; what did he receive ? 

Solution. — First, we find what he woa)d receive at the end of 10 
jrcars, if nothing hiid been paid before, by the last ^. Now what be 
should receive at the commencement of the 10 years, is a sum, whieh, 
on compound interest at the rate given, would amount to thisMn 10 
yearsj and we divide it by the amount of ^1, found as aboTe, for the 
present worth. Ans. $2208*024. 

EXAMPLES FOR PRACTICE. 

2. What is the present worth of an annual pension of $100, to 
continue 4 years, allowing 6 per cent, compound interest ? 

Ans, $346*503+. 

3. What is the present worth of ah annual salary of $100, to cod- 
linue 20 years, allowing 5 per cent. ? Ans, $1246'218-f-. 

IT 330. The operations under this rule beinsy somewhat 
tedious, we subjoin a 

TABIiE, 

Showing the present worth of $1 or XI annuity, at 5 and 6 
per cent, compound interest, for any number of years froin 
1 to 40. 



Y^cara. 



5 per cent. 



1 


0'9523S 


2 


185941 


3 


2*72325 


4 


3*54595 


5 


4'3294S 


6 


5'07569 


7 


5'78637 


8 


646321 


9 


7'10782 


10 


772173 


11 


8*3064 1 


12 


8*86325 


13 


939357 


14 


^ 9'89864 


15 


10*37966 


16 


1()'83777 


17 


11*27407 


18 


1^68958 


19 


12*08532 


20 


12*46221 



6 per cent. 


Yeare. 


0-91339 


21 


l'S;3339 


22 


267301 


23 


3'4651 


24 


4'21236 


25 


4'91732 


26 


5'58238 


27 


6'20979 


28 


6'80169 


29 


7-3600S 


30 


7-88687 


•31 


8-38384 


32 


8'85268 


33 


9'29198 


34 


9'71225 


35 


10'10689 


36 


10-47726 


37 


iO-8276 


38 


11' 15811 


39 


11-46992 


.40 



5 per cent. 

12*82115 

13*163 

13*4SS07 

13*79864 

14*09394 

14*37518 

14*64303 

14*89813 

15*14107 

15*37245 

15*59281 

15*80268 

16*00255 

16*1929 

16*37419 

16*54685 

16*71123 

1686789 

1701704 

1715908 



6 per cent. 

11*76407 
12^04158 
12*3Q338 
12*55035 
1278335 
13*00316 
13*21053 
13*40616 
13*59072 
13'7648;3 
13-92908 
14*08398 
li'22917 
14*36613 
14*49824 
14*62098 
14*73678 
14'8460l 
14*94907 
15K)4629 
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Note I. — From^the table it appears that, instead of $1 a year for 30 years, 
paid ai the end of each, which would be S30, one would receive at ihe com- 
meneeroent, $15'37245, at 6 per cent., or •13'76483, at 6 per cent, compound 
discount, and for 850 a year, 50 times as much. Hence, for finding the pres- 
ent worth at compound discount by the table, 

RULJB* 

Multiply the present worth of $1 by the number of dollars. 

fiXAMPLiGS FOR PRACTICE. 

1. What ready money will purchase an annuity of $150, to con- 
tinue 30 years, at 5 per cent, compound interest ? 

^715. $2305*8675. 

2. What is the present worth of a yearly pension of $40, to con- 
tinue JO years, at 6 per cent, compound interest? at 5 per cent. ? 

to continue 15 years ? 20 years 1 25 years f 34 

years? Ans, to last, $647*716. 

Note 2. — The practised arithmetician will have no difficulty in calculating 
the present worth of annuities at simple interest, from principles heretofore 
presented. 



Annuities at Compound Interest in Reversion. 

V 231 • Note. — An annuity is said to be in reversion when it does 
not commence immediately. 

1. In Ex. 1, IF 229, supposing the uncle hmd reserved the 
use of the house to his sister for 2 years after the young man 
was 21, and given it to him for 10 years after this time should 
have expired, how much could he have obtained with which 
to commence business ? 

SoLiTTiON. — If he should wait till he is 23 years old, he could obtain 
$2208<024, as already found, and he can, at 21, obtain a sum which, at 
compound interest, would amount, in two years, to $2208*024, or the 
present worth of this sum paid two years before due, found by ^ 225 to 
!»• Afis. $1965'134- 

HencCf to find the present worth of an annuity in reversion^ 

Find the present worth, were it to commence now, and the 
present worth of this sum for the time in reversion. 

Questions. —IT 2^29. ^tive the first example. What sum should lis 
receive now ? How is it found 7 

H 390. What appears from the table 7 How is the present worth of tM 
found? Rule. 
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£XAMPIiES FOR PRACTICE. 

2. What ready money will piiirchase the reversion of a lease of $60 
per annum, to continue 6 years, but not to commence till the end of 3 
years, allowing 6 per cent, compound interest to the purchaser 1 

The present worth, to cdmmence immediately, we find to be 

$295*039, and ^^^ ^^ 247*72. Ans. $247*72. 

1 MJO^ 

3. What is the present worth of $100 annuity, to be continued 4 
years, but not to commence till 2 years hence, allowing 6 per cent, 
compound interest? ^n5. $308'392-f. 

4. What is the present worth of a lease of $100, to continue 20 
years, but not to commence till the end of 4 years, allowing 5 per 

cent. ? — '— what, if it be 6 years in reversion ? 8 years ? 

10 years? . 14 years? Ans. to last, $029'426. 

5. The revolutionary war closed in 1783 ; one of the soldiers com- 
menced receiving, in 1817, a pension of $96 a year, which continued 
till 1840 ; what was the pension worth to him at the close of the war, 
the rate being 6 per cent, compound interest ? Ans. $162*89 -J-. 



Perpetual Annuities, 

IT S33. 1. A farm rents for t60 a year, at 6 per cent. ; 
what is its value ? 

S01.UTION. — This is a perpetual annuity, since the owner is supposed 
to receive $60 a year forever. On every dollar which the farm is wonh 
he receives 6 cents, and consequently the farm is worth as many dollars 
as the number of times 6 cents are contained in $60. $60 -^ $<0() 
.= $1000, Ans. 

Hence, to find the worth of a perpetual annuity, 

RULi:. 

Divide the annuity by the rate per cent. ; the quotient will 
be the perpetual annuity. 

2. A city lot is rented 999 years, at $800 a year ; what is it worth, 
the rate bemg 7 per cent. ? 

Not* 1. —This is the same as a perpetual annuity. Atis. $1 1428*67 -f-. 

3. What is the worth of $100 annuity, to continue forever, allow- 
ing to the ptirchaser 4 per cent. ? allowing 5 per cent. ? 8 

per cent. ? 10 per cent. ? 15 per cent. ' 20 per cent, t 

Ans. to last, $500. 

4. A farm is left me which will rent for $60 a year, but is 

Qaestions* — IT 231. What do you understand by annuities in rover- 
jMon? How is the worth of an annuity i-} reversion found? 



Digitized by LjOOQIC 



T233. PEaBiUTATiON 290 

not to come into my possession till the end of 2 years ; what 
is it worth to me, the rate being 6 per cent, compound inter* 
est ? 

Solution. — The farm will be worth $100C to me 2 years hence, and 
it is now worth a sum which, put at compo and interest 2 years, will 

SlOOO 
amount to $1000. = $889^996, Ans. 

5. What is the present worth of a perpetual annuity of $100, to 
commence 6 years hence, allowing the purchaser 5 per cent, com- 
pound interest? what, if 8 years in reversion? 10 years? 

4 years? 15 years ? 30 years ? 

Ans. to last, $462*755. 

. Note 2. — The foregoing examples, in compound interest, have been con- 
fined to yearly payments : if the payments are half yearly y we may take ha{f 
the principal or annuity ^ Aa^the rate per cent. , and twice the number ({fyeari^ 
and work as before, and so for any other part of a year. 



PERMUTATION. 

IT 933« Permutation is the method of finding how many 
different ways the order of any number of things may be va- 
ried or changed. 

1. Four gentlemen agreed to dine together so long as they 
could sit, every day, in a different order or position ; how 
many days did they dine together ? 

Solution. — Had there been but two of them, a and *, they could sit 
only in 2 times 1 (1 X2=s2) different positions, thus, a *, and b a. 
Had there been threes a, *, and c, they could sit in 1X2X3 = 6 differ- 
ent positions ; for, beginning the order with a, there will b#6 positions, 
viz., ab c, and acb ; next, beginning with *, there vnW be 2 positions, 
ha c, and b c a ; lastly, beginning with c, we have cab, and c b a, that 
is, in all, 1X2X3 = 6 different positions. In the same manner, if 
there hefoufy the diflferent positions will belX2X3X4=24. 

Ans. 24 days. 

Hence, toJiTid the number of different changes or perTnuta- 
tianSy of tahick any number of different things is capable^ — 
Multiply continually together all the terms of the natural 

Questions. — IT 232. What do you und^tand by a perpetual annuity \ 
How is its value found? Rule. When it does not begin immediately, h^w 
IS Its worth calculated 7 What do you say of other than yearly payments 7 

IT 233. What is permntatlon? Illustrate by the first example. What is 
the rule 7 

25* 
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series of numbers, from 1 up to fhe given number, and the 
last product will be the answer* 

2. How many variations may thet 3 be in the position of the nine 
digits? ^ Ans. 362886. 

3 A man bought 25 cows, agreeing to pay for them 1 cent for 
every different order in which they could all be placed ; how much 
did the cows cost him? Ans. $1551 1210043330985984000000. 

4. Christ Church, in Boston, has 8 bells ; how many changes may 
be rung open them ? Ans. 40320. 



MISCELLANEOUS EXAMPLES. 



ir9M. 1. 7 + 4 — 2 + 3 + 40X5=howmany? Ans.2-^0. 

Note. ' — A line drawn over several numbers, signifies that the whole are to 
be taken as one number. 

2. The sum of two numbers is 990, and their difference is 90 ; what 
are the numbers ? 

3. There are 4 sizes of chests, holding respectively 48, 76, 87 and 90 
lbs. • what is the least number of pounds of tea that will exactly fill some 
number of chests of either of the 4 sizes ? Ana. 396720 lbs. 

4. How many bushels of wheat, at $1<50 per bushel, must be given 
for 15 yards of cloth worth 2s. 3d. sterling per yard ? 

Ajis. 5^x5 bushels. 
5.. If oats, worth $'30 per bushel, are sold for $'35 on accouui, foi 
what ought cloth to be sold on account, worth $3*75 per yard cash ? 

Ans. $4'37i. 

6. Bought a book, marked $4'50, at 33J per cent, discount for cash ; 
what did I pay ? Ans. $300. 

7. Bought 120 gallons of molasses for $42 ; how must I sell it per 
gallon to gain 15 per cent. ? Ans. $'40;^. 

8. What sum, at 6 per cent, interest, Mali amount to $1-50 in 2 years 
and 6 mont^? Ans. $ 130'434 +. 

9. What is the present worth of $100^, payable in 4 years and 2 
months, discounting at the rate of 6 per cent. » Ans. $800. 

10. Bought cloth at $3*50 per yard, and sold it for 554*25 per yard ; 
what did I gain per cent. ? Ans. 21^ per cent. 

11. If 20 men can build a bridge in 60 days, how many would be re- 
quired to build It in 50 days ? Ans. 24 men. 

12. How much Silesia, IJ yards Wide, will line 12 yards of plaid, | 
yd. wide ? Ans. 5 yards. 

13. A cistern, holding 400 gallons, is supplied by a pipe at the rate 
of 7 gallons in 5 minutes, but 2 gallons leak out in 6 minutes ; in what 
time will it be filled ? Ans. 6 hours 15 minutes. 

14. A ship has a leik which would cause it to smk in 10 hours, but 
it could be cleared by a pump in 15 hours; in what time would it sink? 

Ans. 30 hours. 

15. How long must I keep $300, to balaaoe the vse of $500, which ] 
lent a firiend 4 months ? Atfa. 6} months 
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16. If 80 J men have provisions for 2 months, how many musi leave 
that the remainder may subsists months on the same? Am. 480. 

17. Bought 45 barrels of beef, at $3-50 per barrel, except 16 barrels, 
for 4 of which I pay no more than for 3 of *he others ; what do the whote 
cost? Aiis. $IA3'5Q. 

18. A hare, running 36 rocte a mlmtte, has 57 rods the start of a dog ; 
how 'ar must* the dog run to overtake him, running 40 rods per minute! 

Ans. 570 rods. 

19. The hour and minute handsof awatcfe are together at 12 o'clock; 
when an they next together ? Ans. 1 h. 5 m. 27fj s. P. M. 

20. Three men start together to travel the same way around an island 
20 miles in circumferenccj at the rate of 2, 4, and 6 miles per hour; in 
what time will they be logeihei again? Ans. 10 hours. 

21. Two boats, propelled by steam engines 8 miles an hour, start at 
the same time, the one up, the other down a river, from places 300 miles 
apart ; at what distance from the place where each started will they 
meet, if the one is retarded, and the other accelerated 2 miles an hour 
by the current ? 

Ans. 1 12^ miles from the lower, 187^ from the upper place. 

22. The third part of an army were killed, the fourth part taken pris- 
oners, and 1000 fled j how many in the army? Ans. 2400. 

23. A farmer has his sheep iii 5 fields : ^ in the first, J in the second, 
I in the third, tV^" ^^^ fourth, 450 in the fifth; how many sheep has 
he? . A/is. 1200. 

24. If a pole be ^ in the mud, f in the water, and 6 feet out of the 
water, what is its length ? Ans. 90 feet. 

25. If xV of a school study grammar, | geography, -^ arithmetic, 
3^ learn to write, and 9 read, what number in the school ? A}is. 80. 

26. A man being asked how many geese he had, replied, if I had «| 
as many as I now have, and 2^ geese more, added to my present num- 
ber, I should have 100 ; how many had he? Ans. 65. 

27. In a fruit orchard, ^ the trees bear apples, ^ pears, ^ plums, 100 
peaches and cherries ; how many in all ? Ans. 1200. 

28. The difference between I and | of a number is 6 ; required the 
number. Ans. 80. 

29. Wliat number is that, to which, if i and ^-of itself be added, the 
sum will be 84 ? Ans. 48. 

30. B's age is 1^ times the age of A, C's age 2i[^y times the age of 
both, and the sum of their ages is 93 years ;A'equired the age of each. 

Ans. A 12 years, B 18 years, C 63 years. 

31. If a farmer had as many more sheep as he now^hjis, i, ^, |, and 
I as many, he would have 435 ; how many has he ? Ans. 120. 

32. Required the number, which, being increased by { and f of itself, 
and by 22, will be three limes as great as it now is. Ans. 30. 

33. A and B commence trade with equal sums ; A gained a sum 
equal to ^ of his stock, B lost $200, when A's money was twice B's ; 
what stock had each ? Ans. $500. 

34. A man was hired 50 days, receiving $*75 for every day he 
worked, and forfeiting $'25 for every day he was idle he received 
$27'50 ; how many days did he work ? Ams. 40. 

35. > and B have the same income ; A savAs ) of his } B, speoding 
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$30 a year more than A, is $40 in debi at the end o* 8 years j whatdid 
B spend each year ? -Am, $205. 

36. A man left to A J his property, wanting $20, to B |, to C the 
rest, which was $10 less than A*s share : what did each receive? 

Ms, A received $80, B $50. C $70. 

37. The head of a fish is 4 feet long, the tail as k)ng as fche head and 
^ the length of the body, the body as long as the head and tail ; what is 
the length of the fish ? Atis. 32 feet. 

?S. A can build a wall in 4 days, B in 3 days ; in what time can 
both together build it? Ans. 1^ days. 

39. A and B can build a wall in 4 days, B and C in 6 days, A and C 
in 5 days ; required the time if they work together. Ans. 3-^ days. 

40. A and B can build a wall in 5 days ; A can build it in 7 days ; 
in how many days can B build it? Ans. 17i days. 

41. A man left his two sons, one 14, the other 18 years old, $1000, 
so divided, that their shares, being put at 6 per cent, interest, should be 
equal when each should be 21 years old ; what was the share of each ? 

iln5. $546^53 + ; $453'8464-. 

42. What is paid for the rent of a house 5 years, at $60 a year, in 
arrears for the whole time at 6 per cent, simple interest ? 

Atis. $336. 

43. If 3 dozen pairs of gloves be equal in value to 4P yards of calico, 
and 100 yards of calico to 90 yards of satinet, worth $'50 a yard, how 
many pairs of gloves will $4 buy ? Atis. 8 pairs. 

44. A, B, and C divide $100 among themselves, B taking $3 more 
than A, C $4 more than B ; what is C*s share ? Am. $37. 

45. A man would put 30 gallons of mead into an equal number of 1 
pint and 2 pint boitles ; how many of each ? Ans. 80. 

46. A merchant puts 12 cwt. 3 qrs. 12 lbs. of tea into an equal num- 
ber of 5 lb., 7 lb., and 12 lb. canisters ; how many of each ? Ans. 60. 

47. If 18 grs. of silver make a thimble, and 12 pwts. make a tea- 
spoon, how many of each can be made from 15 oz. 6 pwts. ? _ 

Ans. 24. 

48. If 60 cents be divided among 3 boys so that the first has 3 cents 
as often as the second has 5 and the third 7, what does each receive ? 

Aus. 12, 20, and 28 cents. 

49. A gentleman paid $18<90 among his laborers, to each boy $'06, 
to each woman $'08, to each man $'16; there were three women for 
c ach boy, and 2 men for each woman j how many men were there ? 

Ans. 90. 

50. A man paid $82'50 for a sheep, a cow, and a yoke of oxen j for 
the cow 8 times, for the oxen 24 times as much as for the sheep ; what 
did he pay for each ? Ans. $2'50, $20, and $60 

51. Three merchants accompanied ; A furnished f of the capital, B 
I, and C the rest ; what is C's share of $1250 gain ? Afis. $281'25. 

52. A puts in ^5oO, B $350, and C 120 yards of cloth ; they gam 
$332'5n, of which C's share is $120 ; what is C's cloth worth per yard, 
and what is A's and B's share of the gain ? 

Ans. C's cloth $4 per yd., A's share $125, B's do. $87'50. 

53. A, B, and C bought a farm, of which the profits were $580'80 a 
year j A paid towarv'is the purchase $5 as often as B paid $7, and B $4 
SLS often as C paid S6 ; what is each one's share of the gain ? 

Ans. A's share $129'066|, B's $l80'693i, C's $271'04. 
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54. A gentleman divided his fonune among his sons, giving AS9 as 
often as B $5, and C $3 as often as B $7 j C received $7442401 ; what 
was the whole estate ? Ans. S56063'857| . 

55. A and B accompany; A put in $1200 Jan. 1st, B put in such a 
sum, April 1st, that he had half the profits at the end of the year ; how 
much did B put in? Ans. $1600. 

56. THree horses, belonging to 3 men, do work to the amount of 
$26*45 ; A and B's horses are supposed to do | of the work, A and C's 
^, B and C's ^J, on which supposition the owners are paid propor- 
tionally ; what does each receive ? Ans. A $11'50, B $5*75, C $9-20. 

57. A gay fellow spent ^ of his fortune, after which he gave $7260 
for a commission, and continued his profusion till he had only $2178 
left, which was § of what he had after purchasing his commission; 
what was his fortune? Ans. $18295*20. 

58. A younger brother received £1560, which was /j- of his elder 
brother's fortune, and 5f times the elder brother's fortune was } of 
twice as much as the father was worth ; what was he worth ? « 

Ans. £19165 14s. 3fd. 

59. A gentleman left his son a fortune, -^ of which he spent in 3 
^months ; I of 1^ of the remainder lasted him 9 months longer, when he 

had only £537 left ; what was the sum bequeathed him by his father ? 

Ans. £2082 18s. 2-ft<l. 

60. A general, placing his army in a square, had 231 men left, which 
number was not enough by 44 to enable him to add another to each 
side ; how many men in the army ? Ans. 19000. 

61. A military officer placed his men in a square: being reinforced 
by three times his number, he placed the whole again in a square j 
again being reinforced by three times his last number, he placed the 
whole a third time in a square, which had 40 men on each side ; how 
many men had he at first ? Ans. 100. 

62. Suppose that a man stands 80 feet from a steeple, that a line to 
him from the top of the steeple is 100 feet long, and that the spire is 
three times as high as the steeple ; what is the length of a line reaching 
from the top of the spire to the man ? Ans. 197 feet nearly. 

63. Two ships ?ail from the same port ; one sails directly east at the 
rate of 10 miles, the other directly south at the rate of 7j| miles an hour, 
how far are they apart at the end of 3 days ? Ans. 900 miles. 

64. How many acres in a square field measuring 70'71 rods between 
the opposite corners ? Ans. 15 J acres. 

65. Supposing that the river Po is 13*^^0 feet wide and 10 feet deep 
and runs 4 miles an hour ; in what time will it discharge a cubic mile 
(tf water into the sea ? 

Note. — A linear mile is 5280 feet. Ana. 22 days. 

66. If the country which supplies the river Po with w^ater be 380 
miles long and 120 broad, and the whole land upon the surface of the 
earth be 62,700,000 square miles, and if the quantity of water discharged 
by the rivers, into the sea be everywhere proportional to the extent of 
land by \*'hich the rivers are supplied, how many times greater than the 
Po will the whole amount of the rivers be ? Ans. 1375 times. 

67. Upon the same supposition, what quantity of water, altogether 
will be discharged by all the rivers into the sea in a year of 365 days 1 

Ans. 228121 cubic miles. 
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68. If the ratio of sea to land be as 10^ to 5, and the average 
depth of the sea be l^ miles, in how long time, if the sea were empty, 
would it be filled? Ans. 8657 years 275 days. 

69. If a cubic foot of M^ater weigh lOQO oz., and mercury be 13^ times 
heavier than water, and the hight of the mercury in the barometer 
(which weighs the same as a column of air on the same basa and ex- 
tending to the top of the atmosphere) be 30 inches, what wfll the air 
weigh on a squire foot? — on a square mile? What will the whole 
atmosphere weigh ? 

Arts., in order, 2109*375 lbs., 58806000000 lbs., 11430122220000000000 
-bs. 

70. A traveler who had set a perfectly accurate watch by the sun in 
Boston, 71° 4' W. Ion., being in Detroit, 82"^ 58' \V. Ion., 3 days after, 
was surprised to find it wrong, when compared with the sun ; was it too 
fast or too slow ? how much; and why ? 

71. A building fell in Portland, Me., 70° 20^ W. Ion., at 9 o'clock, A. 
M., and in 3 minutes the intelligence of the event reached St. Louis, 
Aft., 90° 15^ W. Ion., by magnetic telegraph j when was it known at St. 
Louis? Ans. At 43 m. 20 sec. past 7 o'clock, A. M. 

72. At the battle of Bunker Hill the roar of cannon w^s distinctly 
heard at Hanover, N. H, and business was suspended for a time ; iiir 
what time did the sound pass, the distance- being supposed 120 miles ? 

Note. — Sound moves 1142 feet in a second. Ans. 9 m. 14 sec. -h- 

73. Seeing the flash of a rifle in the evening, it was 8 seconds beforr 
I heard the report ; what was the distance ? Ans. 1 mi 3856 ft. 

74. A man in view on a hill opposite is chopping, at the rate of a 
blow in 2 seconds ; I saw him stnke 4 blows before 1 heard the first ; 
what is his distance from me ? Ans. 1 mi. 1572 ft. 

75. A laborer dug a cellar, the length of which was 2 times the width, 
and the width 3 times the depth j he removed 144 cubic yards of earth ; 
what was the length ? Ans. 36 feet. 

76. A owes B $750, due in 8 months; but receiving $300 ready 
money, Jie -extends the time of paying the remainder, so that B shaU 
lose nothing; when must it be paid? Ans. In 1 yr. 1 mo. 10 days. 

77. The sum of two numbers is 266f , and the product of the greater 
multiplied by 3, equals the product of the less multiplied by 5 ; what arc 
the numbers? Atis. 100, and 166§. 

78. A park 10 rods square is surrounded by a walk which occupies 
1^ of the whole park ; what is its width ? Ans 8 ft. 3 in. 

79. A, B and C commence trade with S3053'25, and gain $610'65 
A's stock -j- B's, is to B's -(^ C's, as 5 to 7 , and C's stock — B's, is to 
C's -j- B's, as 1 to 7 ; what is each one's part of the gain ? 

Ans. A's gam $135*70, B's $203'55, C's $271<40. 



MEASUREMENT OF SURFACES. 

T 93S. Tojind the area of a parallelogram, multiply the 
length by the shortest distance between the sides. 
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An Anglt is tlie space comprised between two lines that meet in a 
point. A Ri^hl Angle is formed by one Hue meeting another perpen- 
dicularly. An Obtuse Angle is greater, and an Acute Angle is less, 
than a right angle. 

o o Note I. — A paralleUtgram has ils opposite 

sides equal, but its adjactuil sides uuequal^ like 

the figure A B C D, or E F C D. The Ibfiiier is 

calleda rectangle, see IT 48. Tlie senond is called 

g ^ p' B *^ rhomlioid, and is equal in size to {hdfrsU 

1. What are the superficial contents of an oblique angled piece of 
ground, measuring 80 rods in length and 20 rods iii a perpendicular 
line between ils sides? Ans, 1600 sq. rods. 

Note 2. — To find the contents of a rhombus, which, lilce 
the annexed figure, has its sides equal, but its angles not 
right angles ; multiply the length of one side by the shortest 
distance to the side opposite. 

To find the area of a trapezoid, multiply half the sum jof 
the parallel sides by the shortest distance between them. 

Note 3. — A trapezoid is a figure, like the one in the an- 
nexed diagram, bounded by four straight lines, only two of 
which are parallel. 

2. What is the area of a piece of ground in the form of a trape- 
zoid, one of whose parallel side? is 6 rods, the other 12 rods, and the 
perpendicular distance between them 16 rods ? 

4+12 X 10 = 160 sq. rd. Ans, 

3. How many square feet in a board 16 feet long, 1*8 feet wide at 
one end, and V3 at the other? Atis. 24'8 feet. 

To find the area of a triangle, multiply the base by half 
the altitude. 





Note 4. — The fieure ABC is a trian- 
gle, of which the side A B is the base, D C 
the altitude. The trian^e is evidently 
half the parallelogram A B C F, the area 
of which equals A B X D C. 



A D 

4. The base of a triangle is 30 rods, and the perpendicular 10 
rods ; what is the area ? Ans, 150 rods. 

5. If the contents are 600 rods, and the base 75 rods, what is the 
altitude 1 Ans, 16 rods. 

6. Required the base, the area being 400, the altitude 40 rods. 

Ans, 20 rods. 

7. How many square feet in a board 18 feet long, li feet wide at 
one end, and running to a point at the other? Ans, 13<^ feet. 

Tofiid the circumference of a circle when the diameter is 
hwwn, multiply the diameter by 3^, or accurately by 3' 14159. 
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To find the area, multiply the circumference by one fourth 
of the diameter; or multiply the square of the diameter by 

•7854. 

8. What is the circumferenoe of a circular pond, the diameter of 
which is 147 feetl What is the areal 

Ans, to the last, 16971^ feet 

9. liihe circumference be 22 feet, what is the diameter f 

• Ans,. 7 feet. 

' 10. If the diameter of the earth is 7911 miles, what is the circum- 
ference? ^715. 24853 miles. 

11. How many square inches of leather will cover a ball 3^ inches 
in diameter ? 

NoTB 6. — The area oi a ball is 4 times the area of a circle having the same 
diameter. Ans, 381 square inches. 

12. How many square miles on the earth's surface t 

Ans, 196,612,083. 



Measurement of Solids, 

V 930. Note 1. — The general pimciple for finding the contents of 
cubic bodies is to multiply the length by the breadth, and the product by the 
thickness, but the rule applies directly only to the cube or right prism, being 
subject to modifications as applied to solid figures of other forms. See IT 61.* 

1. How many solid inches in a globe 7 inches in diameter 1 

Note 2. — The solid contents of a globe are found by multiplying the area 
or its surface by ^ part of its diameter, or the cube of its diameter by '5236. 

Ans. 179f solid inches. 

2. What number of cubic miles in the earth ? 

Ans. 259,233,031, 435i. 

3. What are the solid contents of a log 20 feet long, of uniform 
size, the diameter of each end being 2 feet? 

Note 3. — A figure like the above is called a cylinder. To find the solid 
contents, we find the area of one end by a foregoing rule, and multiply the area 
thus found oy the length. 

Ans. 62*83 + cu. ft. 

4. A bushel measure is 18*5 inches in diameter, and 8 inches deep ; 
how many cubic inches, does it contain? Ans. 2150*4-1-. 

Note 4. — Solids having bases bounded by straight lines, and decreasing 
nnifcrm^y till they come to a point, are called pyramids. Solids which thus 
decrease, with circular bases, are called cones. Pjrramids and cOnes are just 
one third as large as cylinders, of which the area of eoch end is equal to the 
area of the bases of these solids. Hence, if we multiply the area of the base 
by the hight, and divide the product by 3, the quotient will be the solid con* 
tents. 

5. What are the solid contents of a pyramid, the base of which is 
4 feet square, and the perpendicular hight 9 feett 

Ans. 48 solid feet. 
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6. What are the solid contents of a cone, the hlght of which is 27 
feet, and the diameter of the base is 7 feet ? Ans_. 346j^ solid feet. 

7. What are the solid contents of a stick of timber 18 feet longr, 
one enix of which is 9 inches square and the other end 4 inches square, 
uniformly diminishing throughout its whole length ? 

Note 5. — Such a figure is called the frustum of a pyramid, and the solid 
contents are fyund by adding to the areas of the enjs^e square root of their 
product, and multiplying the sum by one thtrd of ^^sEht. The pupil must 
notice that the diameters are expressed in inches, ^Mft^the length is m feet. 

Ans. 5 solid feet, 936 solid inches. 

8. What are the solid contents of a round log of wood, 36 feet 
long, 1*6 feet in diameter at one end, and diminis^ng gradually to a 
diameter of * 9 of a foot at the other? 

Note 6. — Such a figure is called the frustum of a cone, and the solid con- 
tents are found by adding to the squares of the two diameters the square root 
of the product of those squares, multiplying the sum by '7854, and the result- 
ing product by one third of the ieugth. 

Ans, 45*333 -{- solid feet. 



Gauging, or Measuring Casks. 

V 337* 1. How many gallons of wine will a cask contain, the 
head diameter of which is 25 inches, and the bung diameter 31 inches, 
^and the length 36 inches! How many beer gallons? 

Note. — Add. to the head diameter 2 thirds, or if the staves curve b'.t 
slightly, 6 tenths of the diiference between the head and bung diameters, the 
sum will be the average diameter. The cask will ihen be reduced to a cylin- 
der, the contents of which may be found by a foregoing rule, in solid inches. 
The solid inches may be divided by 231, (IT 114,) to find the number of wine 
gallons which the cask will contain, and by 282, (IT 115,) to find the number 
of beer gallons. ^^^ ^^^^^^ ^ ^.^^ gallons, 84*32 -f- beer gallons. 

3. How many wine gallons in a cask, the bung diameter in which 
is 36 inches, the head dUameter 27 inches, and the length 45 inches? 

Ans, 160*617. 



Mechanical Powers. 



V 238. 1. A lever i^ 10 feet long, and the fulcrum y or prop, 
on which it turns is 2 feet from one end ; how many pounds weight 
at the short end will be balanced by 42 pounds at the other end ? 

Note 1 . — In turning rouud the prop, the long end will evidently pass over 
a space of 8 inches, while the short end ^)asses over a space of 2 niches. TSow. 
it IS a fundamental principle in mechanics, that the wei^hl and power wWi 
exactly balance each other, when they are invorsely as tlie spaces they }>asj> 
over. Hence, in this example, 2 pounds. 8 feet froui the prop, will bahiue S 
pounds 2 feet from the prop ; therefore, it v e divide the distance of the .*o\\ uj 
from the prop by the distance of the wkioht /rom the prop, the quoiAmf. irill . 
always express the ratio of the weight to the poweji ; f =4, that L**, the 
wdfrht ^111 be 4 times as much as t!ic power, 

42 X 4 » 166. Ans. 168 lbs. 

2G 
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9. Sapposing the lerer as above, what p^wer would it require to 
laiee 1000 pounds 1 Ans. -1^^ = 250 pounds 

3. If the weight to be raised be 6 times as much as the power to 
be applied, and the distance of the weight from the prop be 4 feet, 
how far from the prop must the power m applied ? Ans. 20 feet. 

4. If the greater distance be 40 feet, and the less h of a foot, and 
the power 175 pounds, what is the loeighif Ans. 14000 pounds.' 

5. Two men carry a kettle, weighing 200 pounds ; the kettle is 
suspended on a pole, the bale being 2 feet 6 inches from the hands of 
one, and 3 feet 4 inches from the hands of the other ; how many 
pounds does each heart . ( 114f JMunds. 

* ( 85^ pounds. 

6. There is a windlass, the wheel of which is 60 inches in diame- 
ter, and the axis, around which the rope coils, is 6 inches in diameter ; 
how many pounds on the axle will be balanced by 240 pounds at the 
wheel? 

Note 2. — The spaces passed over are as the diameten, or the eircun\fer' 
encesi therefore, ^ = 10, ruiio. 

Ans. 2400 pounds. 

7. If the diameter of the wheel be GO inches, what must be tlie 
diameter of the axle, that the ratio of the weight to the power may be 
10 to 11 ^ns. 6 inches. 

Note 3. — Tliis calculation is on the supposition, that there is no frictiolt, 
for which it is usual to make allowances. 

8. There is a screw, the threads of which are 1 inch asunder ; if it 
is turned by a lever 5 feet, ~ 60 inches, long, what is the ratio of the 
weight to the power? 

Note 4. — The power applied at the end of the lever will describe the cir- 
Cfimference of a circle 60X2=120 inches in diameter, while the weight is 
raised 1 inch ; therefore, the ratio will be found by dividing the dreumfirenee 
of a drdey whose diameter is twice tfie length qf the lever ^ by the distance be- 
tween the threads of the screw. 

3774 
120 X 3| = 377| circumference, and — ^ = 377|, ratio, Ans. 

9. Tliere is a screw, whose threads are | of an inch asunder ; if it 
be turned by a lever 10 feet long, what weight will be balanced by 
120 pounds power ? Ans. 362057| pounds. 

10. There is a machine, in which the power moves o?er 10 feet, 
while the weight is raised 1 inch ; what is the power of that machine, 
that is, what is the ratio of the weight to the jHydoer f Ans. 120. 

11. A man put 20 apples into a wine gallon measure, which was 
afterwards filled by pouring in 1 quart of water ; re(|uired the con- 
tents of the apples in cubic inches. Ans. 173| inches. 

- 12. A rough stone was put into a vessel, whose capacity was 14 
wine quarts, which was afterwards filled with 2i quarts of water ; 
what was the cubic content of the stone? Ans. 6f4i inches. 

Note 6. — For a more full consideration of the foregoing subjecis, the imnU 
is referrud to a more extended treatise on Mensuration in connection with w 
"scries.* 
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FORMS OF NOTES, RECEIPTS, AND 
ORDERS. 

Notes. 

No. I. 

Keene, Sept. ir, 1846. 
For value fereiyed,T promise to pay Oliver Bountiful, or order, sixty- 
three dollars, fifty-four cents, on demand, with interest after three months. 

William Trusty. 

No. II. 

Ludlow, Sej)t. 17. 1846. 

For value receivedj I promise to pay to O. R., or hearer, dullars — r 

cents, three months alter date. Peter Pencil. 

No. III. 
By two persona, 

Yates, Sept. 17, IS46. 
For value received, we, jointly and sevcralljr, promise to pay C. D., %f 

•rder, dollars cents, on demand, with interest. 

Attest, Peter Saxe. Alde'n Faithful. 

James Fairfacb. 



Receipts. 



Boston, Sept. 19, 1846. 
Received from Mr. Durance Adley ten dollars in lull of ail accounts. 

Ob V AND Constance. 



Newark, Sept. 19, 1846. 
Lteceived of Mr. Orvand Constance five dollars in full of all accounts. 

Durance Adley. 



Receipt /or Money received on a Note. 

Rochester, Sept. 19, 1846. 
Received of Mr. Simpson* Eastey (by the hand of Titus Trusty) sixteen 
dollnrs t«renty-five cents, which is endorsed on his note of June 3, 1846. 

Peter Cheerfuu 



A Receipt for Money received on Acc&unt, 

Hancock, Sept. 19, 1846. 
Received of Mr. Orland Landike fifty dollars on account. 

Eldro Slack ley. 



Receipt for Money received for another Person, 

Sale 
Received from P. C. one hundred dollars for account 



Salem, August 10, 1846. 
of J. B. 



Eli Trumam. 



Receipt for Interest due on a Note, 

Amherst, J^iiy C, 1846. 
Received of I. S. thirty dollars. In full of one year's interect of 9500, due to 

rac on the day of last, on note Iram the said I. S. 

Solomon Ob ay. 
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Receipt for Money paid b^ore it becomes due. 

Hillsborough, May 3, 184;. 
Recf^lvod I fl . Z. ninety dollars, advanced in full for one year's rent of ni> 
fiurm, leased to the said T. Z., ending the first day of April next, 1847. 

HoNESTCs James. 



Note. — There is a distinction between receipts givca in full of off accounts, 
and others in full of cUl demands. The former cut off accounts only; the lat- 
ter cut off not only accounts, but all obligations and right of action. 



Orders. 



Utica, Sept. 9, 1846. 
Mr. Stephen Bitroess. For value received, pay to A. B., or order, ten 
dollars, and place the sanie to my account. Samuel Skimkee. 



Pittsburgh, Sept. 9, 1846. 
Mr. James Robottom. Please to deliver to Mr. L. D. such goods as he 
may call for, not exceeding the sum of twenty-five dollars, and place the same 
to the account of your humble servant, Nicholas Reubens. 



FORMS OF BILLS. 

*' Be/ore you build, sit down and count the cost,*^ 

Simeon Thrifty built a house ibr Thomas Paywell, according to a plan 
agreed upon between them, for the sum of $1500. The cellar of the house is 
24 by 28 feet, and is due 4 feet deep below the top of the ground. The cellar 
walls are 7 feet high. There is a wing at one end of the main building, 20 by 
24 feet, which is underpinned with a wall 3 feet high. As one side of the wing 
joins the main building, for the underpinning of it but 3 walls are required, one 
24, and iwo 20 feel long on the outside. The walls of the cellar, and the un- 
derpinning of the wing are li feet thick. To the cellar there is a door 4 by 7 
feet, and 2 windows, each 2 by 2i feet. Simeon Thrifty, wishing to know 
how much it cost him to build the house, kept an accnrate account of all the 
materials used, the labor employed, and the cost of each. The following are 
his bills : — 

„ Bill of Timber, 

6 sticks for posts to upright part, each 14 ft. long, and 4 by 10 in. 

6 " " wing, "11 " 4 " 10 " 

2 " sills to uprfght part, "28 " 7 " 8 ** 

6 " " and sleepers to upright and 

whig, "24 " 7 " 8 " 

4 " plates and side girts to upright, " 28 " 6 " 7 " 

7 ** " and beams to upright and 

wing, "24 " 6 " 7 " 

•2 " eave gutters, "30 " 6 " 10 ** 

3 " " "20 " 6 " 10 " 

52 rafters, "16 " 3 " 4 " 

»6 studs, . .* '. . " 12 " 2 " 4 " 

175 partition planks, " lo " 2 " 1 ** 

96 scantlings, " 12 " 4 « 4 k 

10 ^ " for braces, "12 " 4 " 4 •• 

76 joists, •* 14 « 2 " r ** 

30 " •« 10 " 8 ** r «« 
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Sash and glass for 14 windows of 24 panes each. 7 by 9 inches. 
« " 4 " " 20 " 7 'M 
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BiUcf Lumber, 

800 ft. best quality pine, for best doors, and other nice joiner work. 
10000 " common " " door and window casings, stairs, base booxds 

common doors, &c., &c. 
3850 " white wood siding. 
2160 " bass " flooring. 
1600 " roof boards. 
6000 " lath. 
26 bunches shingles, 500 in each bunch. 

BUI of MateridU for WindotDS, 

,7b5 
9 

(( (( 2 " "6 '* 7 " 9 " 

« « 1 window, "16 « 7 " 9 •* 

a M I (c "12 " 7 « 9 M 

20 lbs. putty. 

Hardware BUI, 

4 casks nails, 100 lbs. each. 
22 pairs 3 inch door hinges, with screws. 
2 (( 4 (( « (( 

20 door handles, ** 

2 outside door knobs and locks. 

3 cupboard fastenings. 

63 ft. tin eave conductors, including 4 elbows. 
3 stove-pipe crocks. 
3 " ^ thimbles. 

3 ft. tin pipe for sink-spout. 
20 window springs. 

4 papers 1 inch brads. 

BUI of Materials for Chimneys and Plasteririg; 

1600 bricks. 27 loads sand. 

200 bush. lime. 10 bush. hair. 

BiU of Prices of Materials, . 

Stone for cellarwalls and underpinning, . . . . • *25 per perch. 
All the timber except the eave gutters reduced to 

board measure, that4s, 1 inch thick, ... 10' " M. 

Rave gutters, 16* ■ " " 

Pine lumber, best quality, , 20* " " 

'• " common, 10* « « . 

Siding, flooring, and roof boards, 10* ** " 

Lath, 5* ** ** 

Shingles, . 1*60 ** bunch. 

Window sash, • *03 ** pane. 

** glass, 2*60 ** boxof lUpnnca 

Putty, «07 ** lb. 

Nails, *06i** **, 

3 inch door butts, with screws, *12* ** pair. 

4 M t« II «J5 M cc 

Door handles, *12| each. 

Outside door knobs and locks, 1'50 ** 

Cupboard fastenings, .* '12| , ** 

Eave conducters, *124perft. 

Extra for elbows, *06i each. 

Stove-pipe crocks, *37i ** 

« '^ '^ thimbles, .... * *12» " 



26* 
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8inic tpoLi, • *41. 

Window spriugs, • ... *00i each 

Brads, '10 perpiipar. 

Bricks, 10* « M; 

Liine, *l2i " bush. 

Sand, 1*00 " loaiL 

Hair, '26 « bosh. 

Bill of Prices of Labor. 

Digging cellar, t MS per cu. yd 

5 stone masons, 6 days ^ach, §t 2*(H) " day. 

a carpenters, 12 •« . " 1'60 " *• 

3 joiners, 40 *♦ " 176 " " 

Painting and glazing. lOO'cio. 

Purring ready for lathing, 12*00. 

lathing, 15*00. 

2 plasterers, 7 days each, 11 2'50 {)cr day. 

3 brick-layers, 1 day " . " 2'76 " 

Team and hired man, 4 months of 26 days each, . . . . " 2'00 " 

Simeon Thrifty commenced the bouse on tbe Isl day of May, and coniuleied 
it on the 3d day of Sept^; allowing him 3P50 per week for his l>narfi, bon 



much did he get for his own labor ? 



Arts. t281'C4^.' 



75-^ perches stone, . . f IS^SSi^- 

600 ft. eave gutters, . . 9*00 

8287 " other timber, . . 82'87 

800 " best pine lumlier, 16'00 

17510 " other lumber, . . 175*10 

6000 ** lalh, 30*00 

26 bunches shingles, . 39*00 

Window sash, 13'68 

4 boxes window glass, . lO'OO 

30 lbs. putty, 2*10 

400 " nails, 22*00 

Butt hingea, ....... 3*05 

Door handles. . . . 1 . . 2*50 

Outside door knobs & locks, 3*00 
Cupboard fastenings, . . '374 

Tin eave conductors, . . . 7*874 
Extra on elbows, .... '25 

Stove-pipe crocks, .... 1*124 

« thimbles, ... *374 

Sink spout; *44 

Window springs, • . 1*«5 



Brads, 

1600 bricks. . . . 
200 bush, lime, . 
27 loads sand, . , 
10 bush, hair, . . 

Digging cellar, . . 

Laying stone work. 

Carpenters' work, . 

Joiners' " 

Painting and glazing. 

Furring, .... 

Lathing, • • . . 

Plasierni^, . . . 

Brick-laymg, . . 

Team and hired man, 

18 weeks' InMurd, . . 



Amouttt . 



Errors excepted. 



S '40 

9*60 

25*C) 

27SK) 

2'r>. 

4*43 

60*00 

36*00 

210*00 

100*00 

12'00 

15*00 

.35*00 

7*50 

208'(i0 

27*<K) 



•1216*36 ^ 
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ADDENDA. 



t 



In printing the Arithmetic, there are six blank pages on the hist 
sheet; and hence it might have been extended six pages, 'without 
any additional cost of paper, printing or binding. It is the purpose 
now to Jill the sheet. 

Some have thought that there were not examples enough in Sim- 
ile Numbers for young tyros in Arithmetic. The object then will 
>e, first, to supply this supposed deficiency by some additional ex- 
amples ; — these to be followed by Miscellaneous Kxaniplos. 

Mr. Mater, in his late history of Mexicb, says, that from 1690 to 
1822, the silver coinage at the mint in the city of Mexico amounted to 
1^1,574,931,650. 

We will suppose eighteen piles of money to be counted from the above 
amount of silver coinage, containing in each pile, in the order in which 
they are counted, as follows, viz.: |67,702,485 ; $19,485,109 ; $532,- 
647; $74,930 ; $5,392,458 ; $579,681; $897,623; $714,968; $99,- 
246; $1,856,000; $265,326; $84,605; $2,397,618; $86,963; $458,- 
621; $356,879; $98,234; $23,714,858. 

1. How many dollars in the first five piles ? Ans. $93,187,629. 

2. How many dollars in the next succeeding nine piles ? 

Ans, $6,482,029. 
8, How many dollars in the last eleven piles ? 

Ans. $30,128,312. 

4. How many dollars in all the piles ? Ans. $124,293,245. 

5. How many dollars more in all the piles than in the first five piles ? 
Than in the next succeeding nine piles ? In the last eleven piles ? 

6. After taking the amount contained in all the piles from the amount 
of silver coinage, how many dollars will there be left ? 

7. If the number of dollars contained in the first pile be multiplied by 
the number contained in the fourth pile, what will be the amount i 

8. If the whole amount of silver coinage be multiplied by 708 », what 
will be the product ? 

9. What is the average per year, if the amount of coinage, in the time 
stated, be correct ? Ans. $11,931,8001^. 

10. Wore 1 852 men employed to count this silver coinage, how many 
dollars would each man be required to count, if they did the work 
equally? Ans. $850,395^5^f>^. 

11. Were 275 men employed to count it, working by the ten hours* 
rule, each man counting 60 dollars a minute, in what time would they 
accomplish the work ? Ans. 159 days Oh. 50m. 24 As. 

NoTB.— Let tho pupil reverse and prove h!a operations in Bubtraotion, muItipUcatioo 
Kid divisiou, where answers to the questions are not given. 
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MISCELLANEOUS EXAMPLES. 

1. One gentleman meeting another, and inquiring the time past 12 
o'clock, received for an answer, j-J of the time from now to midnight. 
What o'clock in the afteraoon was it ? Ans. 5h. 40m. 

2. There are bins of four difierent sizes ; those of the first size hold 
48 bushels each; those of the second size, 76 bushels; those of the third 
size, 87 bushels ; those of the fourth size, 90 bushels. W'liat is the 
smallest quantity of wheat which can be put up into either of these 
different sized bins, filling the bins full and leaving no remainder of 
the wheat, into whichever of the diflei-ent sizes you please to put it ? 

Jins. o'J0,720 bushels. 

3. At 178. Id. 2fqr. for -^^ of an Ell English, how much, yard meas- 
ure, of the same kind of cloth, can be bought for 7<£ ? 

Atis. I yard. 

4. Two persons, A and B, for instance, purchased 200 acres of land 
for $400. On dividing it, however, it was ascertained that a part of 
it was worth only $1*76 per acre; the other part, therefore, stood them 
in $2*26 per acre. A agrees to take the part at $1*76 per acre ; B, 
of course, paid $2*26 per acre for his share. Query, Efow many 
acres must each have, in order to get his $200 worth ? 

Ans. mi acres, A's part'; 88| acres, B's part. 

5. Out of a pipe of wine, containing 266 gallons, 64 gallons were 
drawn off, and the vessel replenished with water ; after which, 64 gal- 
lons of the mixture were likewise drawn off ; and then 64 gallons more 
of water were poured in, and so on for a third and fourth time ; which 
being done, it is required to find how much pure wine remained in the 
vessel, supposing the two fluids to have been thoroughly mixed each 
lime ; an'd how much pure wine was drawn off at the fourth draught 

Ans. 81 gal. remained, and 27 gal. of pure wine, last drawn. 

6. A, B and C, buy a grindstone 36 inches in diameter, for $3J ; for 
which A pays $1^, B f of its cost, and C the remainder. A is to gnnd 
his proportion of the stone first ; B next, and C last. How much of 
the diameter ought each to grind down, the waste hole through which 
the spindle passes, being 5 inches square ? 

Note. —The areas of circles are to each other, as tho squares of their diameters. 

Ans. 6*676949 in., A grinds ; 10*310898 in., B grinds ; 11*942086 in., 
C grinds. 

7. What is the greatest common measure of 153 and 494 ? 

Ans. 1. Hence, 163 and 494 are prime to each other. 

8. What is the exact decimal value of the vulgar fraction, ^^ ? 

Ans. *17241379310344827686^0689655. 

9. Divide $90, so that A's share shall be | of itself more than B's. 

Ans. $48, A ; $42, B. 

10. A and B travelling, A has 6 loaves of bread, and B has 3. They 
are overtaken by C, who says, *« Let me partake with you, and I will 
pay for what I eat" They all eat an equal quantity, and C pays $8i 
How shall the money be divided equitably between A and B ? 

Ansi $7, A ; $1, B. 
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11. WKere shall a pole 60 feet high be broken, that the top may rest 
on the ground 20 feet from the stump ? jf 7t«. 26| feet 

12. Suppose a man owes $1000. What sum shall he pay yearly, so 
as to cancel the debt, principal and interest, at the end of 3 years, reck- 
oning it 6 per cent, simple interest ? Ans. $371 tW* 

13. The principal being the same, what sum shall he pay yearly, so 
as to cancel the debt, principal and interest, at the end of 3 years, reck- 
oning it at 6 per cent, compound interest ? Ans. $374yV/y. 

14. The outer diameter of a ring is *9 of an inch; the inner diameter, 
•7 of an inch ; and the thickness, *1 of an ineh. The inside half which 
touches the finger, is made of English standard silver, f ^=11 oz. 2 pwt 
fine. The outer half, of English standard gold, 22 carats fine. Required 
the value of the ring, allowing 6s. sterling for the expense of making it; 
a cubic foot of standard gold weighing 18888 ounces avoirdupois, and a 
cubic tboi of standard silver, 10535 ounces avoirdupois ; one ounce Troy 
of standard gold being worth X3 17s. lO^d. sterling, and one ounce of 
standard silver, 5s. 6d., at the English mint. 

Ans.. £0 1^8, 4|d. sterling, or $;3<241-f* Custom House, value in 
Federal Money. 

15. What proportion of alcohol must be mixed with water, to make 
proof spirit, the specific gravity of the alcohol bemg 850, that of proof 
fcptrit 925, and of water 1000 ? Ans. Equal measures of each. 

16. The latitude of Quebec is 46"^ 49^. Supposing Quebec to have the 
same longitude as Boston, how many American miles from Boston to 
Quebec, a degree of latitude bemg 69^ miles ? Ans. 808-^5 miles. 

17. If 2 be 8, and 8 be 5, and 6<^ be 11, what is the i| of 26, and the 
lof27? Ans. 56and28§f.^ 

18. A gentleman has a garden 400 feet long, and 300 feet broad, 
which he would raise 9 inches higher by means of the earth to be dug 
out of a ditch, that goes round it. To what depth must the ditch be dug, 
supposing its breadth to be everywhere 6 feet ? Ans.' lO^yV 

19. Divide 300 guineas at 2l8. each, among 5 men, 8 women, and 7 
boys, so that each man may have half as much again as each woman, 
and each woman twice as much as each boy. 

Ans. £83 15s., man's share. £22 lOs., woman's share. £11 58.» 
boy's share. 

20. Divide $1000 among A, B and C, so that A may have $156 more 
than B, and B $62 less than C. 

Ans. $416$, A ; $260|, B ; $322|, C. 

21. A hogshead of tobacco placed at the distance of 2 inches from the 
fiilcrum of a steel-yard, is equipoised by a weight of 82 pounds, hung 
at 96 inches distance on the other side. Required the weight of the 
hogshead. Ans. IScwt. 2qr. 241b8. 

22. Suppose the beam of a fraudulent balance measures 23| inches, 
and that a weight of 5 lbs. 14 oz. hung from the end of the short arm, 
equiponderates 5 lbs. 12 oz. hanging from the other ; required the length 
of each arm. Ans. 11| in., and ll^l in. 

28. If 21 oxen eat up 8 acres of grass in 6 weeks, and 18 oxen eat up 
the same in 9 weeks, how many oxen will it maintain for 18 weeks, if 
the grass grow uniformly during^hat time ? Ans. 15 oxen. 

24. A farmer computed, that 16 reapers would cut down his harvest 
in 23 days ; but fin(Ung his grain ripe, and d *eading an alteration m 
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the wenlhcr, resoWes, after 8 days' work, to hare the romidnder cut 
(lown in 6 days. How many additional reapers must he pi-ocui-e for 
that purpose? -^«». ^4. 

26. If 9 oxen eat up 8 acres of grass in 5 weeks, and 20 oxen eat up 
10 acres of the same in 10 weeks, how many oxen will eat up 80 acres 
of the same in 25 weeks, if the grass grow uniformly during that time ? 

Jins. 42 oxen. 

26. The paving of a triangular court, at 4s. per yard, came to JC26 
188. 4d. The longest of the three sides was 80 feet Required the sum 
of the other two equal sides. -Ant, 100 feet. 

27. If from Ta right angled triangle, whose base is 18, and perpendic- 
ular 24, be cut ott', by a line parallel to the perpendicular, a triangle 
whose area is 64 scjuare feet, what are the sides of this ti*iangle ? 

Am, 9 base; 12 perp.; and 15 hyp. 

28. If fW)m a triangle, whose 8 sides are 18, 14 and 15 feet, aa 2urea 
of 24 square feet be cut off by a line drawn parallel to the longest aide, 
what are the leugtlis of the sides, including that area ? 

Alls. 6«9487v)4-; 7'48881+; and 8*01 783+ iieet 
20. Required the thickness of the lead of a pipe \\ inch bore, which 
weighs 16 lbs a yard in length, a cubic foot of lead weighing 11325 ox.. 
Avoirdupois. Arts, '2829in.-|-. 

30. If a cistern 7 feet long, 4 ft. 6 in. broad, and 3 feet deep, be in- 
creased so as to contain 3 times the quantity, required its dimensions. 
Arts. 10*09674 feet bng ; .6*49012 feet broad ; 4*82674 feet deep. 

81. If a cubic foot of brass were drawn into wire, ^^ of an inch in 
diameter, required the length of the wire, supposing no loss in the 
metal. Ans. 56 m. 4 fiir. 104 yds. 2 ft. 4 in.^". 

82. A cone, whose height is 20 inches, is to be divided into three 
equal parts, by sections parallel to the base ; required the height of 
each. 

An8, 2*6284 in., lower ; 8*6044 in., middle ; 13*8672 in., upper. 

33. How many carats fine is the English guinea, which should weigh 
129g § grs. standard, and 118|| grs. of pure gold ? 

Ans. 22 carats. 

34. A, in a scuffle, seized on | of a parcel of sugar plums ; B caught 
ft of it out of his hands, and C laid hold on ^ more ; D ran off with all 
A had left, except j- which E afterwards secured slyly for himself ; then 
A and C jointly set upon B, who, in the conflict, let fall i| he had, which 
were equally picked up by J) and E, who lay perdu. B thai kicked 
down C's hat, and to work they all went anew, for what it contained ; 
of which, A got \, B ^, and D ^, and C and E equal shares of what was 
left of that stock. D then struck | of what A and B last acquired, out 
of their hands ; they, with difficulty,.recovered | of it in equal shares 
again, but the other three carried off | apiece of ike same. 

Upon this, they called a truce, and agreed that the } of the whole, 
left by A at first, should be equally diyided among them. How much 
of the prize, after this distribution, remained with each of the compet- 
itors ? 

Jin: AVrfV A; //g=VV B; ^^;j C; iSff* D; sWlPir E. 

NoTB. — The sum of the numerators of these firactioiM is equal to the common denom- 
inator, and, consequently, is the whole number of sugar-plums. Hence, the numerators 
•xpress tbeir respective shares. A had 2883 *, B •335 ; 2438 ; D 102M, and Ei960. 
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8&. There is an island .90 miles in cirenmfel^ncej and three footmen 
all start together to travel the same way about it. A goes 5 miles a 
daj, B 8, and C 10. In how many days will they come together again ? 
How many miles wiH each travel ? How many times round will each 
travel ? How many times will B> overtake A, and how many times will 
C overtake A and B ? 

1st Ans. They will come together again in 90 days. 

2d Ans, A travels 460 m., B 720 m., and G 900 m. 

dd Ans, A travels 5 times round, B 8 times, and C 10 times. 

4th Ans. B will overtake A 8 times, C will overtake A 5 times, and B 
'2 times. 

86. A man devised § of his fortune to his eldest son ; § of the remain- 
der to his youngest, and the balance to his widow. The eldest son's 
share exceeded the yoimgest son's by $750. How much had the widow ? 

A7i8. $187*50. 

87. Three graziers, A, B and C, hold a piece of ground in common, 
for which they are to pay $75 a year. 

A, on the Ist of January, puts in 12 sheep; on the 1st of March, 8 
sheep more, and, on the 1st of Jtine, draws 10 sheep. B, on the 1st of 
January, puts in 15 sheep ; on the Ist of February, draws out 6 sheep, 
and on the 1st of July, puts in 12 sheep more. C does not put in any 
sheep till the end of 1 month, and on the 1st of February, puts in 14 ; 
on the Ist of April, 4 sheep more, and on the 1st of August, draws 9 
sheep. How much ought each to pay of the rent at the end of the 
year? 

Ans. $23*814+ A pays; $28*762-f B pays; $22*422+ C pays. 

88. Divide $25 between 2 boys, in such a proportion that, after it is 
divided, A shall have \ more than B. Ans. $15 A ; $10 B. 

89. A makes B a present of $100, on condition that he shall expend 
it in cows, sheep, and geese ; cows at $10 each, sheep at $1, and geese 
at 1 6'^ cents, — yet so as to have just 100 in the aggregate. How many 
must he purchase of each ? 

Ans. 5 cows, 41 sheep, and 54 geese. 

40. Shipped for the West Indies, 225 quintals of fish, at $2*58^ per 
quintal ; 37000 feet of boards, at $8*83i per 1000 ; 12000 shingles, at 
$2*83i per 1000 ; 19000 hoops, at $1*50 per 1000 ; and $424 in cash. 
And in return I have had 3000 gallons of rum, at $*20f per gallon; 
2700 gallons of molasses, at $'07$f per gallon ; 1500 pounds of coffee, 
at $*llS| per pound ; and 19 cwt. of sugar, at $2*04^ per cwt. ; and 
my charges on the voyage were $125*88 J. Pray, did I gain or lose by 
the bargain ? Ans. Lost $448*291§. 

41. What is the, difference between the perimeter of a square lOf 
miles on each side, and its inscribed circle ? 

Ans. 16 m. 818 rds. 14 ft. 7 in. 1 bar.+. 

42. The exact longitude of the capitol at Washington, from Green- 
wich, is 77° 1' 80". When it is half past three, p. m., at Greenwich 
observatory, what o'clock is it at the capitol in Washington ? 

Ans. 10 h. 21 m. 54 s., a. m. 

43. Supposethe arms of a deceitM balance to be to each other, as 12 
to 11^, what weight will be required at the end of the shorter arm, to 
counterbalance a weight of 46 lbs. suspended from the end of the longer 
aTn ? .^n«. 48 pounds. 

44. Hiero, king of Syracuse, ordered his jeweller to make him a crown 
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eontaming 63 ounces of pore gold. But, snspecting the workman had 
debased it by mixing it with silver, he desired Archimedes to examine 
it, and inform him whether his sospicion was well or ill founded. 

Upon which, Archimedes immersed the crown in a tub of water, and 
found that it raised the fluid (or that it contained) 6*75 cubic inches ; 
he then found, by the same method, that the cubic inch of pure gold 
weighs 11*87 ounces ; and the cubic inch of pure silyer, 6*42 ounces ; 
and thence discovered, by calculation, the reality and degree of the 
adulteration. 

You are required to repeat the process, and to show what weight of 
each metal the crown contained. 

Ans. 46 oz. 8 pwt. 9 J^ gr. gold, and 17 ox. 16 pwt 14if f gr. silver, 
. 46. If J of 6 be 8, what will i of 20 be ? Ans. 7^. 

46. The expense of paving a semicircular plat at 58^ cents a yard, 
came to $6S*6S^^, Required its diameter. Jins, 60 feet. 

47. A tircular pond occupies one acre. Required the perimeter of a 
square, circumscribed about it. Sns. 942*017588 feet. 

48. If the national debt of Great Britain is 800,000,000 of pounds 
sterling,, required the side of a cube, and the diameter of a globe of pure 
gold, equal in value to that sum, lloz. Troy of pure gold b^g worth 
44^ guineas, or £46 14s. 6d. sterling ; a cubic foot of pure gold weigh- 
ing 19258 ounces avoirdupois. 

jSfn. 22*05 ft-j- side of the cube; 27*36 ft.-j- diameter of the globe. 

49. A cubic, inch of common glass weighs about 1*86 oz. Troy ; the 
same measure of salt water, *6427 oz. ;• the same of brandy, *48927 oz. 
Suppose a glass bottle filled with brandy, containing precisety 1 gallon, 
weighs 4i lbs. Troy, out of the water ; if it be throvni overboard into salt 
water, will it sink or swim, and by how much is it heavier or lighter 
than the same bulk of salt water ? 

Ans. It is 20' 11 oz. heayier than saltwater, and will sink. 

50. A gentleman having five daughters, died, leaving a will, whicl: 
imported" that the first four of the daughters' fortunes were, together, 
to make £50000 ; the* last four, £66000 ; the three last with the first, 
£60000 ; the three first with the last, £56000 ; and the two first with 
the two last, £64000. The naqje of the third daughter was Jane; what 
was Miss Jane's portion ' Ans. £10000. 

51. In any indefinitely continued division of one number by another, 
what is the greatest number of different remainders that can possibly 
arise 1 Ans, The greatest pambers of different remainders cannot exceed 
the number of units in the divisor less one. 

Ex. 11. Note. — The product of the mm and difference of two numbers is equal to the 
difference of their squares. 

Ex. 28. NoTB. — From half of the sum of the three sides of a triangle, subtract each side 
severally. Then multiply the half sum aad the three renv -.ndcrs continually together, 
•ad the square root of the product will be the urea. 
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